
PREFACE

The Navy Personnel Research and Development Canter has established
an Independent Research and Development Program. This program includes
the function of planning and coordinating "state-of-the-art" symposia
in areas critical to the Center's mission. The purposes of such sym-
posia are: (1) to assess the potential of-areas of science_and_tech-
nology for solving relevant problems, (2) to provide a basis for
advancing science and technology and for planning future R&D, (3) to
engage in meaningful technological forecasting, and 0) to enhance
inter and intra disciplinary dialogues among members of the Research
and Development Community.

1 Occupational Research was chosen as the first area for a sym-
posium because of its central significance, its prospects as a
prototype symposium and its suitability with respect to the purposes
cited above.

In planning the symposium, problems divided quite naturally
into logistics and content. A contract with Jakus Associates sollied
the logistics problem. Through this contract arrangements were made
for carrying out the symposium and for providing for most of the
typing, editing, proofing and formatting necessary in publishing the
symposium proceedings.

The leadership and cooperation of Dr. Ernest J. McCormick,
Purdue University; Dr. Edwin A. Fleishman, American Institutes for
Research; Dr. Marvin D. Dunnette, University of Minnesota; Dr. Robert
Penn, San Diego State University; and Dr. Bernard Rimland, Navy
Personnel Research and Development Center were obtained to help in
the planning and organization of the symposium, in arranging for
excellent sets of presentations by extremely well qualified people
in five fundamental areas or topics of Occupational Research, and
to serve as chairmen of the topic sessions.

Each of the five topic sessions contributed to the symposium
goals.

Dr. McCormick's sessio, on Occupational Analysis, Structure and
Methods is a convincing display of the progress occurring since
Shartle's milestone book in 1946. The wide application of occupa-
tional analysis is best portrayed by the remarkable expanse and
continuity of Air Force work under Dr. Raymond Christal with the
marked power of computer support through the use of CODAP. The
fine-grained development and application of Functional Job Analysis
by Dr. Sidney Fine explicates issues of language use, roles of
organizations and individuals, and levels of analysis. The concept
of modules developed and described by Drs. Stephenson, Cory and
Johnson, provides a mechanism for :organizing areas of task commonal-
ity which allows real diversity in the use of modules as building
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blocks. The Position Analysis Questionnaire (PAQ) developed by
Dr. McCormick not only contributes a standardized, well defined
approach to job/position description, but through the use of
factor analysis defines dimensions and structure of positions in
a unique, useful and stable manner. The utility to the military
service of this area is well summarized in Dr. Christal's paper
in which very pertinent recommendations for Navy use are pinpointed.

Dr. Fleishman's session on Career Developient provides a rich
and mixed bill of fare. The Walsh and Korman papers present and
evaluateabasic theoretical concepts. The Tiedeman paper provides
an amazing exercise in conceptual analysis. The England and
Glickman papers tap earthy, empirical, real world matters where
Glickman, in particular, deals directly with Navy problems in a
Navy context. The problems of career Development are fully treated
through discussion of Holland's theory and the concept of congruence,
analysis and description of systematic decision making in career
development, modeling career growth and decline, discussion of
managers' value systems and career motivation. Each of these topics
has implications for" u§efuI research and-alifATCafilin in-the -Navy
with respect to career planning, development and evaluation.

Dr. Dunnette's session on Organizational Effectiveness continues
the emphasis on quality. This area exemplifies markedly the consis-
tently recognized difficulties of the social sciences with respect to
experimental design and control, applicable models, and development of
principles. The challenge is great. Beginning with the Campbell
paper, the issues are clear and the difficulties explicated. Thorough
reading of the Campbell paper will show that it is an excellent review
and provides a valuable backdrop against which to view the other
papers in this fifid. Its range across the sociological origins of
this area through the turning point provided by the 1957 GeorgopoulouF
and Tannenbaum study, thence into the "golden" period of the 60's
points a picture of effort dedicated toward empiricism and quantifica-
tion, but characterized by an undercurrent of despair. The salient
forecast concerning the endangered species, the contrast with organi-
zational development, and the penetrating analysis of and concern
with criterion problems typify Campbell's paper. Indeed, these
features make the Campbell paper a classic which serves to enhance
the already fine papers prepared by Milkovich, Franklin, Payne and
Arima.

Dr. Penn's session on Motivation and Work adds outstandingly
another salient area of Occupational Research. Almost any reference
in the long history of motivation as a central concept in be'livioral
science makes clear two things: The extreme practical utility and
value inherent in understanding and controlling motivation and the
extreme difficulty involved in achieving this ideal goal. Penn's
paper, like Campbell's in the preceeding session, is a landmark
review and an excellent background for the Graham and Zedeck
papers. Penn's paper centers around the nine questions first
raised by Gardner Lindzey in 1958 and the description and assess-



ment of mechanical process theories and substantive content tL ories.
Graham follows with insightful concern about the validity of current
theories of motivation and difficulties of and suggestions for con-
ducting t search. Zedeck's sphere is normative vs. ipsative models
of measurement and new approaches in applying regression analysis
to motivational research. Thus Zedeck's paper suitably concludes
this session while furnishing a bridge to the next.

The final symposium session, Measurement and Prediction was
ably organized by Dr. Bernard Rimland. The session begins with a
most interesting and forward looking paper by Rimlat1J. Well aware
of the "steady-state" of average validity coefficients achieved by
classical prediction techniques, Rimland describes the possible
potency of Biological Approaches. Moonan's paper on Vistas of
Analysis breaks new ground in an-area-a leng-standing concern in
applied statisticsiand measurement--the problem of dealing with
qualitative or categorical variables. Moonan's developments,
together with able support in developing computer programs for
putting his methods to work, hold high promise for both Navy and
general application. Again, -in tbe.--Moltride-and Weiss paper new

ground is broken in a relatively new field--Ability Testing by
Computer. Computers are pervading the universe in ways which
sometimes make difficult the assessment of gainsand losses.
However, testing by computer is here to stay, first in a concep-
tual, next in a pragmatic way. Advantages, strategies, models,

,difficulties, and, categories of adaptive testing are well artic-
ulated in the McBride and Weiss paper providing a sure bet for
technological forecasting and future research and application in
personnel testing. As anchor man, Bentler attacks a problem of
both technical and social significance. Tile political and civil
necessities for non-cognitive testing are presented along with
a most lucid account of ten major problems of historical, current
and future concern. Bender's discussion of these problems is an
excellent finale for the symposium because his guidelines in an
important area are so well presented. Adventitiouslybut not
surprisingly, an impressive number of the speakers based their
papers on work supported by the Office of Naval Research. Three
of the five session chairmen also hold contracts with ONR. Thus
the symposium provides still another indication of ONR's role in
the field of Occupational Research.

Altogether more than 150 Reople attended one or more of the
various sessions of the symposium. Their voluntary reactions in
the form of letters, telephone calls and direct comment demon-
strate that the symposium was a success. This success is directly
creditable to the session chairmen and the subtopic speakers all
listed in the section titled "Participants". To all of these
people and their affiliations, to the Office of Naval Research,
and to Jakus Associates the Navy Personnel Research and Develop-
ment Center expresses gratitude.

EARL I. JONES
Director
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THE UNITED STATES AIR FORCE
OCCUPATIONAL RESEARCH PROJECT

Raymond E. Christal

INTRODUCTION

The United States Air Force Occupational Research Project was
established in 1958, some 15 years ago, and has been supported con-
tinuously since that time. The project u:dectives call for the
development of methodologies in,a number of areas, including the.
following:

Job Analysis (Collection, analyses, and reporting of information
defining work performed by personnel)

Job Evaluation (for grade, pay and skill levels)
Job Structures (including job engineering, work organization,

and occupational classification)
Job Requirements (for aptitude, training experience, etc.)
Career Development
Personnel Utilization .

Job Satisfaction (in particular, as it relates to retention)

Obviously, I cannot discuss even the highlights of a 15-year
program in the limited time we have today. I will restrict my comments
to some of the techniques the Air Force has developed for collecting,
analyzing, and reporting occupational data and a iew recently completed.
or ongoing studies which may be of interest to you. I will draw freely
Irom previously published papers, my own memory, and data from studies
yet to be published.

DEVELOPMENT OF JOB SURVEY TECHNIQUES'

Reasons for selecting the Job Inventory Approach

In the Air Force we chose the job inventory as the only feasible
approach for 'ollecting work-task information from large numbers of
workers. There were a number of reasons for this decision: First,
the technique is economical. Data can be collected from thousands of
people throughout the Service for less than it would cost to collect
data on a few people using professional job analysts. Second, the
information obtained using job inventories is quantifiable. That is,
the number of people performing any particular task can actually be
counted and their characteristics described. Note that data collected
by traditional job analysis are not quantifiable. No two analysts will
describe a job in exactly the same terms. Third, the fact that in-
formation collected with job inventories is quantifiable means it can
he stored, manipulated, analyzed, and reported by computer. Finally,
the fact that information is quantifiable also means it can be validated
and checked for stability using conventional statistical techniques.



A job inventory contains two sections: (1) Questions to be
answered bra worker abow. his job and himself - questions relating
to name, identification lumber, previous education, time-on-the-job,
tools used, job location, equipment worked on, treinIntadhoole, pay
gtade, job attitudes, and so on. Any item can be included in the
background information section of an inventory which may help answer
questions posed by managers., of the personnel system. (2) A list of
the significant tasks that may be performed by workers in the occu-
pational area to be-surveyed. That is,,taikCbeing performed by
apprentices, journey -men, first-line supervisors, and superintendents
in one or more occupations, such as supply specialist or engine
mechinic. If the task list is properly constructed, every worker in
the occupation should be able to define his job adequately in teems
of a subset of tasks in the inventory.

Construction of Job Inventories

Ordinarily, an initial task list is constructed from available
printed materials. In the Air Force program, this list is first
reviewed by 5 to 10 senior supervisors in an interview situation who
correct technical wording and add additional tasks which are known to
be performed by workers in their occupational area.' This expanded
task list is then sent by mail for a field review by supervisoris at
various locations throughout the Air Force. According to the com-
plexity of the occupational area, these mail reviews may be.obtained
from as few as 25 to as many as 100 supervisors. At some time during
the construction phase, the task list is also reviewed by technical
school instructors. The final task list is arrived at through this
iterative process.

There is some variation in construction techniques used by the
military services. For example, the Marine Corps does not use i mail
review procedure, but makes extensive use of personal interviews at
many locations. The Army makes use of technical school instructors
as inventory constructors. The Coast Guard, which also constructs and
administers inventories, essentially follows the Air Force techniques.

,Air Force experiences have led to two conclusions. First, in-
diViduals who are untrained in writing task statements do a poor job
of building job inventories for their own occupational area. It is
better teAceep the pencil in the hands of a trained inventory constructor
and let supervisors in the field of interest serve only as technical
advisors. Second, if inventories are constructed by technical school
instructors, care must be taken to see that they are not biased through
inclusion of only those tasks which have relevance for training. For
example, a task concerned with sweeping the floor has little relevance
for training, but may have a great deal of relevance for managers in-
terested in job satisfaction, job evaluation, or job re-engineering. It
is best to have inventories constructed by individuals who have a broad
.perspective of all future applications of occupational data.

I -1.2
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How matey tasks should be included in an inventory? This has been,

a major problem faced by every organization entering the job survey
business. Most agencies begin with inventories which are too short.
Ten years ago, the Air Force inventories were averaging 250 to 350
tasks. Today, they are averaging around 500 tasks or more. Yet the
Air Force has relatively narrow occupational career ladders - approxi-
mately 230 of them. Inventories constructed by smaller. military services
tend to be much longer. In the Australian Air Force, for example, job
inventories sometimes contain more than 1,000 tasks. Such lengthy
instruments may appear to be a problem, but they are not as difficult to
manage as one might think. If task statements are organized under duty
headings; and if theyorker has to mark only those tasks Which he
actually performs, then even a long inventory can be.filled out in a
reasonable period of time. 7urthermore, it has been a common finding
that detailed task lists lead to firmer conclusions concerning such
things as the establishment of training requirements and the evaluation
of occupational categories.

How many background questions are normally included in an inventory?
It is extremely important to be able'to define any subgroup of people
which may be of interest to management. If a manager wants to know the
tasks being performed by aircraft mechanics working on a particular air-
craft at particular locations who have taken certain training and who
have been on the job less than one year, this can be obtained only if
background variables have been included which define the relevant char-
acteristics. For reasons to be discussed later, the single most important
background variable for inclusion in a job inventory is worker identifies:.
tion.

How many workers should be sampled in an occupational area? The more
the better. If one were interested only in the occupation as a whole,
then perhaps a small sample would suffice. But experience has shown that
managers are often interested in d ?finable groups such as females, indi-
viduals at a particular grade or salary level,. workers maintaining a -
particular type of equipment,and so on. Unless one has collected infOrma-
tion from a large sample, there will be insufficient numbers of cases to
make reliable inferences about such groups of interest. Large samples are
also needed to perform meaningful job-typing analyses--especially if the,
occupational area is complex.

The Comprehensive Occupational Data Analysis Programs package (CODAP)
is designed to handle data on samples of 26,000 workers, ezdept for programs
associated with job-typing analyses, which will now accept data on 7,00Q
workers. The Air Force has attempted to obtain 100% samples in occupational
areas containing 2,000 or fewer workers. In larger occupational areas, w
have attempted to obtain data on not fewer than 2,000 workers. If the
occupational area is known to contain a variety of job types, we may obtain
data on 5,000 or more workers.

4
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What about the costs of data collection and analysis? The cost of
developing an inventory and of analyzing the results is essentially the
same, regardless of the length of the inventory or the number of persons
to whom it is given. It can cost between one and two hours of work time
for each worker included in the survey, which is of consequence. How-
ever, in the Air Force, inventories are administered so as not to
interfere with accomplishment of primary mission, sothe costs and value
are weighed against the costs and value of other nondirect mission pro-
grams which consume time, such as commander's calls, formations, physical
training, and so on.

One cost which can be substantial is that of getting the response
information onto magnetic tape, ready for computer input. All military
services are, or soon will be, collecting data on optical scanning sheets..
To the extent that data are processed by scanner, the cost of preparing
data for computer input is reasonable.

No specific answer about costs has been given but costs are modest
compared with the savings which can be generated from appropriate applil.
cations of occupational data. This topic is directly addressed later.

Administration of Job Inventories

The problem of inventory administration. In the Air Force, inven-
tories are sent in bulk to Consolidated Base Personnel Offices through-
out the world. Instructions specify that Yorkers meeting certain speci-
fications will be called into testing rooma to fill out inventory forms
under controlled conditions. In the Marine Corpa, the task analysis
unit sends out teams to administer inventories on site at various loca-
tions. They report excellent resulth. However, tnis approach is
feasible only if a Service or organization has a limited number of bases
or inatallations.

Instructions for filling out an inventory are relatively simple.
The worker completes the background section, reads the task list and
checks those tasks which he performs as part of his normal job, writes
in any significant tasks which he performs which were not in the task
list, and then rates the tasks he has checked using a relative time-
spent scale.

The write-in feature serves several useful purposesi, but primarily
it provides an indication of the quality of the task list. If a large
number of significant new tasks are uncovered by the write-in feature,
the administration of a supplementary survey may be required. Otherwise,
the uncovered tasks are used to guide interpretation of results and are
saved for inclusion in the next form of the survey instruhent.

Quality of Job Inventory Data

Can workers be trusted to be thorough and completely honest when
they, fill out JAI inventories? Studies have been conducted concerning

1 -1.4
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this question. The answer is definitely "Yes," at least as far as a

workers in the Air Force are concerned. When a worker fills out an
inventory on two occasions, he gives essentially the same informa-
tion both times. Split-half reliabilities for information such as the
percent of workers performing various tasks run from .95 to .99.
Supervisors agree with the information provided by their subordinates.
Information collected with daily, work records is consistent with in-
formation collected with inventories. Workers do not inflate their
job descriptions in terms cf the number and difficulty levels of tasks
they report. The work tasks reported by individuals are consistent
with the information they provide in the background section concerning
tools utilized and equipment worked on.

Many such studies have been conducted and reported. However, the
experiences which have convinced us beyond any doubt that we are getting
high-quality information arl less objective and have never been fully
documented. For example, during the first several years we obtained the
telephone number of every worker who filled out an inventory. When we
received what we thought might be false information, we called the
worker and talked with him about his job. Over and over again, we found
the worker was trying to be honeit. Most often, the worker had been
assigned a peculiar job because.of local cirzumstances. In some instances,
our inventory contained bad task statements which did not allow the
worker to reflect his true job. We did find that, while being honest,
many workers will give themselves the benefit of the doubt. For example,)
a worker might claim to perform atask when, in fact, he only performs
part of that task. This is one of the problems with task statements which
are too broad, and it helps to explain why our inventories now have over
500 task statements.

Another factor which helps us to feel confident about our data is
that we have published analysis results from over 200,000 cases in
approximately 150 occupational areas, and these results have never been
proved wrong by managers, workers, or trainers in those occupational
areas. There have been occasions when we were worried. In one instance,
we found that very few workers were performing a large set of tasks which
constituted approximately 25% of a training course. The managers of the
occupational area were so unbelieving that they did an independent survey
interviewing every worker in the occupational area to see if, in fact, he
performed any of the tasks in question. The results of this interview-
survey were, for all practical purposes, identical with those obtained
from the inventory administtation. Such experiences have convinced the
researchers, and also Air Force management that job inventories yield
good data.

Our latest experience with the power of job inventories to give
quality data came when we surveyed approximately 5,000 civilian workers
in one occupational area. We were particularly worried in this instance,
since civilian pay is directly tied to job content. Under this circum-
stance, a worker might feel he has something to gain by being dishonest,

I-1.5



or something to lose by being honest. Analyses indicate that, even
under this condition, workers are honest.

We feel there are two factors operating which cause us to get
honest reports from workers, and that these factors are interacting.
First, the worker is asked to provide his name and social security
number in the inventory, and second, the information provided is
objectively verifiable. It is unlikely that a worker will claim to
perform a task when everyone around him knows that he does not perform
that task. Similarly, it is unlikely that he will fail to report a
task which everyone around him knows he performs.

Importance of Worker Identification

There are several reasons why it is strongly recommended that name
and identification information be obtained from workers who fill out
job inventories. First, many studies demonstrate that high-quality
data can be obtained when workers provide their names. If identifica-
tion information is not obtained, one cannot even conduct a study to
validate his data. Second, collecting identification information
enables one to follow-up workers and trace their career development
over time. Third, identification information can be used to match with
other personnel files to pick up additional data on workers, such as
their aptitude scores and work history. Finally, identification informa-
tion enables one to produce a description of the work being performed by
a particular person, or to locate by name all individuals who are
performing a particular task or set of tasks.

Use the "Relative Time Spent" Rating Scale

Consider the rating scale for a few-minutes, because this is an
important topic. Research indicated that many workers do not have a
clear idea of the exact percentage of their time devoted to each task
performed. On the other hand, they can state with confidence that they
-spend more time on one task than on another. This led to the development
of a "relative time-spent" scale, by which workers report the amount of
work time spent on each task relative to the amount of time spent on
other tasks. We use a 7-point relative time-spent scale. If an indivi-
dual does not perform a task, he leaves it blank. If he does perform it,
he rates it from a level "1," which meant* that he spends an extremely
small amount of time on it compared to the amount .of time he spends on
other tasks in his job, to a level "7," which wens that he spends an
extremely large amount of time on it compared with the amount of time he
spends on other tasks in his job. These relative time-spent ratings are
converted into estimated percent time values. The first question often
asked by individuals reviewing this procedure is "Why percent time? Why
not use some other factor such as frequency of performance?"

It is beyond the scope of this paper to discuss all of the factors
favoring use of percent time-spent estimates, but several are sufficiently
important to warrant your consideration. First, there are certain
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statistical characteristics which make this approach extremely useful.
It has a clearly defined range with a base valu, of "0." For the
individual case, the values indicate the percentage of his work time
spent on each task, and the sum of these values across all tasks in the
inventory is 100%. In a like manner, the average values for any group
of workers indicate the percentage of group time spent on each task,
with the sum of these values also equalling 100%. Percent time values
provide a convenient method for computing the overlap of two individual
jobs with each other, of an individual job with a group job description,
or of one group job description with another group job description.
Results from numerous studies have indicated that matrices reflecting
overlapping time among individual job descriptions, when analyzed by the
CODAP grouping program, can yield a precise definition of the types of
jobs existing in an occupational area. Finally, having the percentage
of time spent on tasks available makes it possible to compute the time
spent by individuals or groups on particular types of work. For example,
a manager may wish to know how much time is being spent by a group of
mechanics on preventive maintenance. This can be very quickly computed

- by the CODAP system. It should be noted that none of the above charac-
teristics apply to a scale such as "frequency of performance." How could
one possibly summarize the level of activity across a series of tasks in
terms of frequency, when some of the tasks are performed frequently, while
other tasks within the subset are performed infrequently? Use of the
relative time-spent scale as the primary rating factor in occupational
surveys is strongly recommended. The obtained values should be trans-
formed into percent time-spent estimates. This is a requirement for the
CODAP system, and makes possible many types of analyses which cannot be
accomplished using frequency of performance data.

THE CODAP ANALYSIS SYSTEM

CODAP is the analysis system used not only by the Air Force, but
also by other military services. There is simply no way in a brief
amount of time to communicate the power of this system. We have been
working on it continuously for over 13 years, and the program listings
now run about 1,400 pages in length. It represents an investment of
hundreds of thousands of dollars, and thousands of in-service man hours.
Yet, it is without question the most important product of the Air Force
Occupational Research Project.

The concept behind CODAP is to provide ways for analyzing, organi-
zing, and reporting occupational information to answer as many
management questions as possible. CODAP currently contains approximately
40 general purpose programs, and several new ones are under development.
All of these programs are interactive and highly efficient. A few pro-
grams which are used frequently (See the Appendix for a description of
selected CODAP programs and example CODAP outputs) are mentioned here.

Example CODAP Programs

One program produces a consolidated description of the work performed
by any specified group of individuals. Such a description can be produced
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for workers at a particular base; pr for those who have been in their
jobs less than one year; or those who claim their talents are not
being utilized; or those who work on a particular type of equipment- -
indeed, for any group of workers which ci.n be defined in terms of
information in the background section of the job inventory. A conso-
lidated job description indicates the percent of group members perform-
ing each task, the average percent of work time spent on the task by
those who perform it, and the percent of group time spent on each task.
A CODAP program prints the task statements and associated computed values,
arranged in terms of percent members performing, or in terms of gimp
time-spent values. A consolidated description of the work performed by
individuals during their first year or two on fhe job is particularly
useful in validating or designing the curricula for entry-level vocational
training.

Normally, when analyzing an.occupation a series of job descriptions
for groups at various experience levels is produced. That is, consoli-
dated descriptions are computed for individuals who have been in the
occupation for less than one year; from one to two years; from two to four
years; tour to eight years; and so on. Then the CODAP system is used to
gather this information into a table which indicates the percent of indi-
viduals at each experience level that perform each task in the inventory.
In this way, we find when tasks tend to be assigned, and when training
should be given in order to be timely.

Another CODAP program enables managers to study the differences in
work being performed by any two specified groups of individuals. For
example, one might wish to know the differences in work performed by
individuals at one grade level and those at another grade level; or in
the work performed by individuals working on two types of equipment. The
CODAP system analyzes the two defined groups and prints a report summari-
zing the major differences in work performed.

Perhaps the most powerful CODAP program is one which identifies and
describes all the types of jobs which exist in an occupational area.
Beginning with 2,000 individual job descriptions, this program will compute
a 4,000,000-element input matrix reflecting the similarity of each job with
every other job. Then it proceeds to group similar jobs into clusters and
prints out a description of work performed by individuals in each cluster.
The program is iterative and may evaluate well over a billion alternative
solutions in arriving at the best definition of job types and clusters in
a particular occupation. Still another CODAP program can be used to deter-
mine the characteristics and locations of Individuals working in each job
type and cluster. The results of job typing analyses are extremely valuable
in identifying changes needed in defining occupational categories in an
organization or military service.

Other CODAP programs can be used to compute job descriptions for
individuals, or for each individual in a specified group, or to compute
the amount of work time each worker spends on a given set of tasks. Using
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factor ratings in conjunction with task data, CODAP can be used to compute
the difficulty level or the grade requirement for each job. Programs are
available within the CODAP which will produce two-way frequency distribu-
tions between background variables; compute the difficulty level of each
task; compute intercorrelations,among background variables; determine the
reliability of task factor ratings; compute the average grade level or the
average experience level of workers performing each task; compute regression
equations; print, task lists, or' print a dictionary of background variables.
The CODAP system is also a general occupational information retrieval system.
All reports, descriptions, and analysis results computed by CODAP are stored
and identified. Any subset of descriptions, or reports can be extracted,
ordered, and printed. CODAP even numbers the pages in an extracted report
and automatically prints a table,of contents. In general, there is a CODAP
program available to organize and analyze occupational data to answer any
question asked by managers of a personnel system. If we find that there is
another type of analysis which would provide information on a question posed
by management, then we immediately write a new program which will perform
the necessary computations. This is one reason why all military services in
the United States either are, or will shortly be, using the CODAP system for
their occupational analyses.

Adoption of Job Survey Technology tz Various Agencies

The Air Force did research on various techniques from 1958 until 1967.
During this period, we collected experimental data from Over 100,000 cases
and developed most of the programs in the CODAP system. Although cost
savings data were not accumulated during this,time period, occupational
data led to numerous changes in training programs and occupational structures.
In late 1967 the Air Force established an operational unit with 15 persons
who devoted full time to the construction, administration, and analysis of
occupational survey data. Its mission called for the completion of 15
surveys per year. In 1969, the staff of this organization was increased to
28, and the mission increased to 24 surveys per year. Last year, the staff
was increased again, to 42 persons, and the mission was moved up to 51
surveys per year. Each of these increases in staff and mission was due to
demonstrated pay-offs of occupation information, and to increased demands
from managers for more timely data. So far, the operational unit has
surveyed over 200,000 enlisted persons in over 150 occupations. At present,
68 surveys are in various stages of completion, and plans have already been
made for expanding the capability of the unit to meet the increased demands
for more occupational data

In the Air Force, the greatest payoff from occupational data so far
has been in thn area of training. Significant changes have been made in
every training course associated with an occupational survey. Frequently
these changesitave not led to cost savings, since they have been in the
form of reducing training on certain tasks while increasing it on others.
Even so, approximately $7,000,000.00 cost avoidance has been documented
during the past two years alone, directly attributable to reductions in
training based on occupational survey information.
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Encouraged by Air Force occupational survey research findings, the

'Marine Corps established an operational unit which is currently manned

by 37 persons, three of whom work full time in maintaining job structures.

So far they have surveyed 11 of their occupational, areas, which contain,

nearly one-third of their manpower. The Marine Corps had the Air Force

CODAP system reprogrammed to operate on an IBM 360-65 computer. The job-

typing programs have produced results leading to major changes in the job

structures in every occupation surveyed thus far. During the past year,

they have documented ove04,000,000.00 in cost avoidance based upon their

occupational analysis results, a large savings-considering the relatively

small size of their personnel system. This year, the Marine Corps task

analysis group received a Presidential Management Improvement Award.

The Army has an operati,opal job-task analysis group consisting of

35 full-time persons. They have been collecting occupational data using

job inventories for a number of years. To date, they have been using

their own analysis programs, but they are planning several significant

changes in their procedures. These include the collection of worker

identification data, use of the relative time-spent factor for a portion

of their task list, and use of the CODAP to supplement their own analysis

system.

The Navy has, recently conductAd several largewscale occupational

surveys using job inventories and processed the data with CODAP. The

Navy officially established an operational job-task group this month

and is pledged to use the CODAP syster4 for analyses.

The Coast Guard has been conducting occupational surveys for several

years with job inventories patterned after those used in the Air Force.

All of their analyses thus far have been condu&ted using theOODAP system.

They have now surveyed about one-third of their occupational areas.

The Canadian Forces have surveyed most of their occupations using

job inventories, although, to date, they have used their own computer

analysis programs. The Australian Air Force has 70 inventories in some

stage of development. While these instruments tend to include, a large

number of task statements, they are ePharwise patterned after those

produced by the U. S. Air Force. An exchange officer from the Australian

Air Force has recently completed a 2 1/2 year tour working in the Air'

Force occupational research program and studying the CODAP system. A
second exchange officer has now moved into this position.

Many Universities, government agencies, and government contractors
have collected occupational data using job inventories, and a number of

these have accomplished their analyses using the CODAP system. To date,

the CODAP system has not been available to industrial organizations,

although it has been used by many non-profit organizations, especially

those conducting research under government sponsorship.
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All of these programs emphasize three points: First, there seems
to be a large movement toward conducting occupational surveys using job
inventories; second, many agencies are using, or are planning to use,
the CODAP system for data analyses; and third, occupational analysis
programs are generally in good health and expanding.

APPLICATIONS OFZOB SURVEY INFORMATION

OccUpational data can and should have an impact on almost every
part of the personnel system. the only thing lacking is the develop-
ment of appropriate technology, and this is a major mission of the Air
.Force Occupational Research Division.. Only a few of the applications
being studied by this organization are mentioned.

Task-Level Experience Records

To my knowledge, no military service and few industrial organiza-,
tions maintain individual work experience records at the work-task level.
In the Air Force, a man may be assigned for a two-year period as a jet
engine mechanic at a particular base and spend nearly all of this time
working in a shop balancing jet engine rotors. When he is transferred to
anew base, about all we know about him is that he spent two years at a
particular base as a jet engine mechanic. We may assume that he gained
experience on many maintenance tasks during this period Which, in fact, he
did not perform. We also have no record that he has received so much
experience in balancing rotors.

Since a job inventory contains all the significant tasks being
performed by personnel in an occupational_ area, it provides an ideal
framework for establishing and maintaining individual experience records.
Individualb can be trusted to provide an:accurate statement of tasks
currently being performed by using a job inventory. It may be that they
can also be trusted to report their past experiences in terms of tasks
listed in the inventory. This is a topic for research. Potential
applications for task-level experience records; To evaluate the capa-
bilities of the personnel force, to guide on-the-job training programs,
to locate individuals with particular skills, and to guide reassignments.

Development of Task and Job Diificulty Indexes

One recent breakthrough by the occupational research group is the
development of a technique for evaluating the relative difficulty levels
of tasks and jobs in an occupational area (Mead, 1970a; 1970b; Mead &
Christal, 1970). Task difficulty is a complicated concept. A task can
be difficult to perform because repair parts are hard to get; the technical
manual is hard to understand; the environment is hot; and several other
reasons. After 'considering many alternatives, a definition was selected
which reflects the amount of time it takes for individuals to learn to
perform a task adequately. Supervisors in an occupation cannot rate the
time it takes for workers to learn to perform tasks; but they can agree
that, other factors held constant, workers can learn to perform some tasks
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faster or.slower than they learn to perform other tasks. Inter-rater

reliability coefficients concerning the relative difficulty of teaks
within an nccupation, based upon 30 to 40 raters, generally range in
the middle to upper 90's.

An equation has also been developed which enables us to determine
the relative difficulty levels of jobs within an occupation. First,

we used the CODAP system to randomly select and publish multiple copies
of 250 individual job descriptions in one career ladder. Then super-
visors in the field ranked these jobs in terms of their relative
difficulty levels. Again, we found high inter-rater agreement. Using
the-job rankings as a criterion, vector, we applied the policy-capturing
model (Christal, 1968a; 1968b; Bottenberg & Chris41, 1968) in an attempt
.to develop an equation which would reproduce the policy decisions of the
supervisors concerning job difficulties. Twenty-two predictors were
hypothesized; but only three predictors entered into the equation. The

same approach was repeated in 11 other ladders, and in every instance,
the same three predictors were able to reproduce. the supervisory rankings.
These results are shown in Table 1.

Let's study this table for a minute. Firit notice the three

predictors. Predictor 1 is the number of tasks in the job, and Predictor

2 is the number of tasks squared. Inclusion of the squared term is
necessary because there is-a curvilinear relationship between the number
of tasks in jobs and their perceived difficulty levels. Predictor 3 is
a complex variable reflecting the average difficulty level of tasks per-
formed per unit time. This variable is computed by tht CODAP Variable
Generation Program (VARGEN), and is simply the cross-products of time
spent and task difficulty, summed across all tasks in the inventory for

a particular job.

Notice that when these three variables are properly weighted, the
resulting composite shows remarkable ability to predict the supervisory
job difficulty rankings. Also notice the standard score weights in all

12 equations look very similar. As a matter of fact, they looked so
similar that we began to wonder if it might not be possible to develop a
universal job difficulty equation. In order to run a first test of this
hypothesis, we averaged the standard score weights across the 12 ladders

_for each predictor; then we applied this single general equation back to
the 12 samples to determine its2predictive efficiency. Table 2 presents

the results from this exercise, Notice that in every instance, the
general equation is almost as efficient as the least squares equation
developed within the sample.

All of the career ladders shown in Tables 1 and 2 are relatively
low level, and there is some question as to whether the' general equation
will be applicable to more technical occupations. In one recent study
the general equation yielded a valid coefficient of .89 for the informa-
tion career ladder, which is moderately encouragirg, and .80 for the
Weather Observer career ladder, which is not so encouraging. If it turns
out that the general equation holds up, we will no longer have to go to
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Table 1., Standard Score Job Difficulty Equations for 12 Career Ladders

AFC Mama
VI

Nun Task

Vs
Hum Tasks
Squared

V3
Ave Task
0tH Pet

Unit Time Validity

o15 X0 Medical Materiel 1.12583 -0.58673 0.4520 .9498 11 X0 Security Police 1.21517 -0.69250 , 0.49006 .9227112X0 Administrative 1.51433 -0.78250 0.24270 .977c+71X0 Acctg & Finance 1.58511 -0.95836 0.39230 .951ii-17X0 Materiel Facilities 1.47237 -0.87075 0.33103 .94204 5 X0 Inventory Management 1.82866 -1.14425 0.22359 .936o3 ' Xo
t105X0

Fuel Serviczc
Air Transportation

136857,
1.69565

-0.81885
-1.07968

0.49672
0.30385

.942
93057 1XO Fire Protection 0.93890 -0.50649 0.66558 .93955 I X0 Min. Civ. Eng.; Pavements 138743 -0.77055 0.28059 .928543X0 Elec. Power Production 1.66067 -094110 0.20593 937473X0 Vehicle Maintenance = 1.29126 -0.61530 0.51612 927

General Equation 1.42366 -0.81392 0.38343

Table 2. Efficiency of the Job Difficulty General Equation

Seecialie Name of SINSISItT Least Squares
A

Gerieral Equalled
A

81 1XX Security Polite .922 .914702XX Administrative .977 .970o7 1XX Accounting and Finance .951 .950o47XX Mat Mei Facilities .942 .930(.45XX inventory Management .936 .917t,..11\\ Fuel Services .942 .938o05XX .. Air Transportation .930 .925571XX Fire Protection .939 .888551XX Civil Engineering, Pavements .928 .925543XX Electrical Power Production .937 .923473XX Vehicle Maintenance .927 .916
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the trouble of establishing criterion vectors. We will,aimply have 30
.to 40 supervisors in each area rate the task difficulties; then we can
apply the general equation to determine the difficulty levels of all jobs
surveyed. We already have programs in the CODAP system for performing
the necessary computations.

Discussion of a few of the applications made of task afid job diffi-
culty indexes:

Technical School Versus On-The-Job Training

In over 30 career ladders, the Air Force has established what it
calls a Category B training plan. Under this plan, a proportion of the
assignees to the ladder are sent directly to the field with no formal
training, while the remaining individuals go thrOugh an entry-level
resident training course, and then are sent to the field. One would
think that, if there is any flexibility in work assignment, those who
have had the benefit of formal resident training would tend to inherit
the more complex and diiiicult jobs. We have tested this hypothesis,
using the job difficulty index as one criterion. The analysis is a
model-seeking design, with two treatments and a concomitant variable.
The two treatments are Technical School Graduates,(TSG) and Directed
Duty Assignees (DDA); the concomitant variable is Time in Military
Service (TMS); the criterion is job difficulty level; and aptitude is
held constant. Figure 1 shows some of the possible nodcls,

Model A shows an unlikely situation where the difficulty of work
does not change over time, and where the regression lines for TSGs and
DDAs are identical. Model B shows job difficulty increasing over time,
but again, the regression lines for the 1.groups are identical.
Model C shows the difficulty level of u..- increasing over time, and the
regression lines to be parallel: but at all points in time, the TSGs
are inheriting more complicated jobs than the DDAs. Model D was con-
siderer7 to be the most likely. It shows the difficulty level of work
increasing for both groups over time. However, 4uring the early time
period, the TSGs are being assigned less difficult work than the DDAs.
This makes sense, since the DDAs will have been on the job while the
TSGs were in the classroom. However, Model D shows the TSGs catching up
with and passing the DDAs in terms of the difficulty level of work inherited.
The basic question is when does this cross-over occur. lath a re-enlistment
rate of 20 or 30 percent, it needs to occur well before the end of the
first enlistment if the technical training course is to be worth its cost.
The analysis program locates the appropriate model and reports all the
parameter values.

Detailed results from application of the model to eight career ladders
are reported by Lecznar (1972). In general, Model B was found to be he
correct representation. That is, while the difficulty levels of jobs in-
creased over time,, at no point (between the 5th and 35th month of service)
was one group revealed to perform more difficult jobs than the other. The
acme type analysis was run against five other criteria: (e) number of
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Fig I. Comparison of technical school graduates sad directed duty

asigns:es in terms of difficulty level of work :Merited.

tasks performed, (b) average difficulty level of tasks performed per
unit time, (c) official airman performance ratings, () job interest,
and (e) felt tezilization of training and talents.

With few minor exceptions, no differences were found between TSGe
and DDAs in any of these analyses. Figure 2 displays results for the
Communications Center Career Ladder (291X0). The regression lines are
identical for TSGs and DDAs against all criteria except for the number
of tasks performed. There is a slight tendency for those trained on the
job to perform more tasks than those trained in the formal entry-level
course.

There hen been a concerted effort in Che Air Force to make On-the-
Job Training (OJT) programs equivalent to resident training programs for
the Category B areas. This study provides more evidence that equivalency
is being attained. As an interesting side-li3ht, a recent st'idy has been
completed comparing the relative costs of resident training versus OJT
for the 291X0 Career Ladder (Dunham, 1972). The results of this study
indicated t4he cost of technical school training to be $2,780, while the
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cost of OJT was estimated to be $1,311 (median cost estimate). The
upper limit of OJT cost estimates (95% confidence) was reported to be
$1,515, still considerably less than the reported cost of resident
training. Most of this difference is attributable to the cost of
equipment, maintenance, training aids, and administration, which are
calculated to be considerably less for on-site training.

Difficulty of Work Assigned to Personnel as a Function of Their
Aptitude Levels

In 1967 the Department of Defense established a program titled
"Project 100,000" which required the military services to accept quotas
of personnel who fell below previously operating mental standards. The
Air Force initiated a number of studies to determine how these indivi-
duals succeeded during their first enlistment (four years). Data were
easily obtained concerning elimination rates in bahic training, technical
schools, and during post-school service. Scores were also available on
written proficiency tests and official performance rating forms. However,
there was one matter which plagued the investigators: "How do we know
that these` individuals are not being assigned tasks to perform as a func-
tion,of their aptitude levels?" True, aptitude scores were not being
provided to supervisory personnel. However, a supervisor might perceive
some of his subordinates are more talented than others, and might assign
the brighter airmen to do the complicated tasks, while assigning tasks
such as sweeping the floor to airmen perceived as being "dull." And if
a "dullard" does an excellent job of sweeping the floor (his assigned task)
and if he does it with a good attitude and enthusiasm, will the supervisor
give'him a bad performance rating? Answer: Probably not." Since the Air
Force can use only so many floor sweepers in a specialty, it was deemed
important not to draw any conclusions about the success of "New Mental
Standards" (NMS) airmen until it was determined whether they had been given
differential treatment as a function of their ability.

Since the definition of New Mental Standards airmen changed several
times during the course of Project 100,000, the question was generalized
to evaluate the difficulty of work assigned personnel as a function of
their aptitude levels (Wiley, 1972). Data were collected using job inven-
tories from approximately 14,000 airmen in 11 career ladders which had
received large inputs of low aptitude personnel. In fact, approximately
47% of the cases (6,520) were Category IV personnel, while nearly 27% of
the cases were classified as New Mental Standards airmen.3

The data were analyzed using the Multiple Linear Regression Model.
In general, the approach was to determine the unique contribution of
aptitude in accounting for the variance in (a) job difficulty, (0 the n
number of tasks performed, and (c) the Average Task Difficulty Per Unit
Time XATDPUT). Variables such as in-service training, time-in-service,
time-in-job, grade, jab location, command assignment, etc., were held
constant. Results of these analyses are summarized in Table 3.
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TABLE 3. UNIQUE CONTRIBUTION OF APTITUDE (AFQT) IN PREDICTING
DIFFICULTY OF WORK ASSIGNED

AFSC N

Unique Contribution of Aptitude to R2
Job

,ATDPUTa # Tasks Difficulty

291X0 862
b

.014 .001 .006
473X0/1 720 .011c .004 .000
543X0 470 .002 .021c .019

c

551X0/1 835 .006 .001 .002
571X0 1,214 .006c .001 .002
605X0/1 813 .001 .000 .004
631X0 875 .011b .004 .003
645X0 1,567. .007c .001 .002
647X0 1,469 .011b .011b .013b
702X0 2,452 .019b .005 .011b
811X0 2,644 .022b .000 .004

a
Average Task Difficulty Per Unit Time

b
Sign. at .01 level

`Sign. at .05 level

Although several of the R
2
s in Table 3 are significant at the .05

or .01 levels, in no instance did the unique contribution of aptitude
exceed .02. It was concluded that there was no practical difference
in the difficulty level of work being assigned to personnel in these 11
ladders as a function of their aptitude levels. Various interpretations
can be placed upon this finding. It could be that supervisors in these
ladders have very little flexibility in the way that they can assign
work to subordinates. Another, and possibly more straight-forward in-
terpretation, is that personnel assigned to these ladders have sufficient
aptitude to perform all available tasks. In any event, it appears that
the NMS airmen did not receive differential treatment with respect to
their work assignments.

One unexpected finding was that, in nearly all Air Force Specialties
(AFSs), aptitude correlated higher with the ATDPUT variable than it did
with the Job difficulty composite. A tendency was observed in several
ladders for supervisors to assign fewer, but more complex tasks, to the
brighter personnel. The significance of this finding will be discussed
later.

Differences in Work Assigned to Blacks and Non-Blacks

Since approximately 19% of the cases in the NMS airman study des-
cribed above were Black, the data provided an ideal base for analyzing
racial differences on variables such as the difficulty of work assigned,
job interest, and felt utilization (Christal, 1972). Table 4 presents
zero-order correlations between Race (Black -1; 0 otherwise) and selected
variables within each of the 11 career ladders in the NMS study. Although
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some of the relationships reported in this table are significant, they
are all very low. The more meaningful findings are reported in Table 5,
which displays the unique contribution of Race in the prediction of the
job assignment-satisfaction criteria. The variables held constant in
each equation are presented in Table. 6.

Three of the criteria are associated with the nature of work being
performed by incumbents in the various career ladders: (1) the number
of tasks being performed, () the average task difficulty per unit time,
and (s) an index of job difficulty. As indicated in Table 6, the
variables held constant related to age, training, aptitude, education,
and experience. When these variables were held constant, it was found
that there were no significant differences in the number of tanks being
assigned to Blacks and Non-Blacks is the samples under consideration.
Furthermore, there were no significant differences in the average diffi-
culty levels of tasks performed, weighted by the time spent on each task.
However, when these two criteria were weighted into an index of overall
difficulty level, it was found that Blacks were being assigned signifi-
cantly less difficult jobs in two career ladders: 605X0 Air Passenger/
Air Cargo and 702X0 Administrative. Although these differences were
statistically significant at the .01 level, they were, nevertheless,
small. In each instance, the race variable uniquely accounted for less
than 1Z of the criterion variance.

Table 5 also reflects racial differences in expressed job interest
and in reported utilization of talents and training. Significant facial
differences appeared in only two career ladders% In each instance,
however, they were in the direction that suggested the Blacks found their
jobs more interesting add felt that their talents and training were being
better utilized than did the Non-Blacks. These findings are unusual in
two respects. First, in the case of the 291X0 Communications Center
Ladder, the unique contribution of race in accounting for feelings of
being well utilized had an F ratio of 27.48, which is highly significant.
Even though the Blacks and Non- Blacks were being assigned jobs and tasks
of corparable difficulty levels in this ladder, the Blacks felt that they
were being better utilized. In the case of the 702X0 Administrative
Career Ladder, it was found that the Blacks were being assigned jobs which
were slightly less difficult than jobs assigned the Non-Blacks. In spite
of this, the Blacks expressed a higher feeling of utilization and job
interest than did the Non-Blacks. In the remaining nine career Adders,
there were no significant differences in expressed attitudes.

Prediction of Civilian Grade Classification and Analzsis of Biases in
Classification Actions

Until recently, Air Force experience in conducting occupational
surveys with job inventories was restricted to enlisted \Ird officer
samples. Analyses revealed survey data to be of good quality. In 1971 a
first attempt was made to survey Civil Service personnel (Garza, 1972).
Since civilian.grasies are tied to job content, there was some fear that a
civilian might feel he had something to gain by being dishonest, or
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something to lase by being honest in describing his job. Fortunately,
there was no indication of distortion in the data received from 5,485
job incumbents surveyed in seven series of the Accounting and Finance
occupational area. Several analyses were made of theca data (Carpenter
& Christal, 1972) which utilized task and job difficulty indexes. One
involved an attempt to predict the official grade classification of
each position, and the second involved an analysis to detect biases iu
grade classificaticn actions. The reader should understand that grade
classification actions are based upon job descriptions provided to the
classifier by the supervisor, while the analyses reported below are
based entirely upon data reported by job incumbents in job inventory
forms.

Table 7 indicates multiple Rs which were obtained from information
concerning the amount of time spent by incumbents on particular tasks.
In order to reduce the problem of overfitting, the tasks were split into
two problems, and those entering either equation were used as predictors
in a third problem. Although this did not completely eliminate capita-
lization on chance, it did reduce it to tolerable limits, considering
the number of criterion observations available.

The task variables which entered the composite model were then
combined with certain background variables to predict authorized GS
grade. These background variables included those relating to the diffi-
culty level of the job (Number of tasks, ATDPUT, and Job Difficulty
Index); job location; command; personal characteristics of the incumbent
(such as sex, age, marital status, etc.); and a large number of incumbent
experiences and training variables. Readers who wish detailed information
concerning the subsequent analyses can refer to the published report
(Carpenter & Christal, 1972). A series of full and restricted regression
models was computed to determine whether non-job-related variables had
influenced grade classification actions. In general, it was found that
factors such as the incumbent's age, sex, marital status, and factors such
as command assignment and job location, did not systematically demonstrate
a significant source of bias in grade determinations. One exception was
the discovery that jobs in the Washington DC area are classified about
one-half grade level higher than jobs located elsewhere, other factors
'held constant.

Table 8 presents thzero validity coefficients of the Number of
Tasks Performed, ATDPUT, and the Job Difficulty Index (computed with the
general equation) for the authorized GS grade levels of, jobs in the seven
.series. Except in the 520 and 540 series, the ATDPUT variable showed
substantial validity for all series. One discouraging finding was that in
three ladders, the job difficulty equation, as computed by the general
equation, had less validity than one of the individual variables weighted
into the equation. Although the general equation may universally predict
supervisor's ratings of job difficulty, it would appear wise to retain
the separate elements of the equation in attempting to predict other
criteria.
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Table 6 Predictors Used to Account for Variance in Selected Criteria

Predictor

Criterion

Job
Difficulty

lodes

Number
if Tasks

Per tangled

An Task
Difficulty

Per
Dolt Throe

Job
galenist

reit
Utilisation
of Talents

and
Trainike

Months in Job x x x x x
Months in Career Ladder x x x x x
Tot:.: Months Active Military Service x x x x x
.....7s of EduCatiOrt x x x x x
:. QT Creole x x x x x
AOIE Mechanical Al x x x x x
AQE Aanunistrative Al x x X x x
AQIIG.Nicral Al x x x x x
AQE Hee:conics Al x x x x x
Te.hiiical School Graduation (Yes/No) x x x x x
ke at Enlistment
Job Difficulty index
Number of Ta4ks Performed
Average Task Difficulty Per Unit Time

Grade
Number of Subordinates
CONUS Assignment

x x x x
x
x

x

x
x

x

x
x
x
x
x
x

X

TABLE 7. CORRELATION OF TASK VARIABLES WITH AUTHORIZED GS GRADE

Group A Group B Composite
# VARs Mult. # VARs Mult. # VARs Mult.

GS Series N Enterin R Entering R Entering

:0,. 856 68 .741 73 .755 77 .813
S') 1,305 55 .564 49 .582 76 .649
r):5 r,710 66 .720 69 .691 81 .755
530 203 39* .869 36 .896 38 .924
540 307 49 .724 49 .752 65 .819
544 604 29 .725 32 .759 44 .i93
545 500 41 .772 48 .752 57 .805

TABLE 8. VALIDITY OF CERTAIN MEASURES OF JOB DIFFICULTY FOR
PREDICTING AUTHORIZED GS GRADE CLASSIFICATION

GS Series
Predictor 501 520 525 530 540 544 545

ATOPUTa .51 .17 .54 .47 .23 .58 .51
No. of Tasks Performed .25 .20 .23 .65 .18 .35 .32
Job Difficulty Index .45 .30 .39 .67 .29 .46 .51

aAverage Task Difficulty Per Unit Time

Task Factor Approach to Job Evaluation
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Task Factor Approach to Job Evaluation

Another potentially important use of occupational data is in the
area of job evaluation- -the process by which pay and grade requirements
are associated with jobs. Although there are a number of approaches to
job evaluation, most large agencies use some type of point rating system.
In such a system, each job is rated on a series of job evaluation factors,
and the factor ratings are weighted into a job evaluation composite score.
The job evaluation composite score is, in turn, converted into a grade or
pay requirements level. The factors and factor weights employed in many
job evaluation systems are in reality regressions equations developed to
predict agreed-upon grade or pay levels for a set of benchmark jobs.

Although development of a job evaluation system is relatively
straight-forward, applying it is another matter. How does one obtain
unbiased factor ratings on tens or hundreds of thousands of jobs? We
are working on a systelp using task-level data which may be of interest
to you. Irstead of obtaining factor ratings on jobs, we are obtaining
them on tasks which have been -Included in job inventories. Since every
job in an occupation can be described in terms of the tasks in an inven-
tory, we :Ain simply apply CODAP and compute the factor scores for each
job. Also, CODAP can be applied to weight the factor ratings for each
-job into a job evaluation composite. This process assures that job
evaluation is conducted in a systematic and unbiased manner.

In one recent test of this technology, an attempt was made to
develop a system for evaluating the skill-level requirements for jobs
in two Air Force career ladders. Task-level job descriptions were
published using the CODAP system for 400 positions in the Fuel Services
ladder (631XX) and 677 positions in the Personnel career ladder (732XX).
Thesedescriptions were rated for appropriate skill -level requirements by
senior supervisors in the field, yielding mean ratings with computed
inter-rater reliability coefficients of .95 and .92, respectively.

An independent group of supervisors in each 'Oder rated all tasks
in a job inventory for their ladder on a series of job evaluation factors,
such as knowledge requirements; responsibility for use and control of
money, supplies, or equipment; required special training and work
experience; oral and written communications; supervisory responsibility;
decision-making requirements; task difficulty; etc. All such ratings were
collected using an 8-point relative task comparison scale. The instruc-
tions went something like this: "Compared with other tasks in your career
ladder, when a man is performing this task, what level of communications
skill is he exercising?" If no communication skills are required, the task
is assigned a value of "0." If communication skills are involved in per-
forming the task, rating of from 1 to 7 is assigned, according to the
level of requirement compared with other tasks in the ladder. Reliability
coefficients for the various factors (based on vector of mean ratings)
ranged from .93 to .99.

I-1.2i



Scores were developed on each job description for each factor using
the CODAP system. For example, one variable reflected "the average level
of communication skills exercised per unit time." For a particular case,
this is simply a sum of the cross-products of the time spent values and
task indexes, across all tasks in the inventory. The factor information
was then combined with other job information, such AS the number of sub-
ordinates supervised, in an attempt to predict the supervisory skill-
level criterion ratings.

It was found that a major portion of the criterion variance could
be accounted for by only four variables plus two squared terms, as
follows:

1. Number of tasks performed

2. Number of tasks performed, squared

3. Number of subordinates

4. Number of subordinates, squared

5. ATDPUT (Average Task Difficulty Per Unit Time)

6. ADMPUT (Average Decision-Making Requirement Per Unit Time)

TABLE 9. PREDICTION OF SKILL LEVEL RE( "IREMENTS FOR
JOBS IN TWO AIR FORCE CAREEP LADDERSa

Career Ladder

Fuel Services
Personnel

N R R
Jobs Full Model 6-Predictor Model

400 .96 .95
677 .94 .92

a
See Text for definition of predictors.

Table 9 reports the Multiple Correlation Coefficients for the full
model (33 predictors) and for the,six variables previously shown. It
should be noted that application of the six- variable equations require
obtaining task ratings from supervisors on only two factors: Task
Difficulty and Decision-Making Requirement. The number of tasks performed
by each worker is automatically computed by CODAP, and the number of
subordinates is normally obtained by a background question included in job
inventories. The two squared terms in the equation were required in order
to account for anticipated curvilinear relationships. The number of tasks

. in jobs normally increases from the apprentice level through the first-
line supervisory level; then falls off somewhat at the superintendent
level. This is because a first-line supervisor both supervises and
performs tasks, whip a superintendent normally does not perform

1-1.24
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journeyman-level tasks. In a like manner, the number of immediate
subordinates reaches a peak at the first-line supervisor level. Note
all three variables which enter _nto the Job Difficulty Equation entered
into the skill-level equation for the two ladders.

Use of Task Difficulty. Indexes in Determining Training Requirements

In the Air Force we have saved millions of dollars by eliminating
training on tasks which occupational survey data have revealed to be
performed by few workers. However, data concerning the probability of
school graduates doing certain tasks in their first or second assignment
is insufficient to make sound decisions concerning school curricula
(Christal, 1970). We are attempting to collect additional information on
each task in an inventory in order to determine how much emphasis should
be given to it in the entry-level course. These factors give consideration
to such things as the consequences of inadequate performance; the prob-
ability that the task can be performed adequately without specialized
training; the estimated cost of teaching the task in a formal training
course as compared with teaching it on the job; the probability that the
task may have to be performed in an emergency condition, where there is no
time to obtain information on how it should be done; the perishability of
the skill; and so on. The method for combining such information into
curriculum decisions is not simple. For example, ordinarily a task will
not be included in a course if the probability of a worker having to perform
it is very low. On the other hand, if the task might have to be accomplished
in an emergency, such as performing mouth-to-mouth resuscitation, or fighting
a certain type of chemical fire, or evaluating a radiation countand if the
consequences of inadequate performance are serious, and if the probability
of being able to perform the task adequately without formal training is low--
then it certainly should be included in the entry-level course. Our goal is
to develop procedures for evaluating each task on factors such as those
described above, and to develop equations which can be applied to each task
to determine how much emphasis should be given to it in the training course.

Data on factors such as those previously mentioned have been collected
on tasks in the Medical Services Career Ladder. Analyses revealed that
correlation between Task Difficulty Indexes and the rater '"probability of
adequate performance without specialized training" was .96. Thus, once
again, Task Difficulty Indexes, where difficulty is defined in terms of
relative time to learn, will assist in solving an operational problem,

Two points concerning the application of occupational data to training
are: First, one simply cannot provide massive computer printouts of occu-
pational information and expect trainers to use them. It is necessary to
explain how the data can be used and also to convince trainers that the
data are trustworthy. In some instances, trainers may be reluctant to
eliminate training or tasks, even though there is overpowering evidence
that such a move would be cost effective. In the Air Force, directives have
been issued which require trainers to review survey data and "show cause"
as to why tasks performed by few workers should be included in the entry,-

level course. Second, a course curriculum cannot be designed solely from

1-1.25

26

37



job survey data. Once the tasks to be trained have been identified,
trainers must go into the field to observe the number and sequence of
steps required in the performance of each task to be included,in the
course.

Determination of Relative Aptitude Requirements Ring a Benchmark
Scale

Aptitude requirement levels for entry into various Air Force career
ladders were initially established by judgment. Adjustments have been
made from time to time, based on recommendations from field commanders
and trainers. When an aptitude requirement has been raised, it has
generally been because someone has gone to a great deal of trouble
documenting the fact that the jobs in an occupational field have become
more complex and demanding. *- Requirements for new career ladders have been
set by comparing them with similar existing career ladders. The subtests
entering into aptitude composites have routinely-been. validated against
training, ourse grades; but only in a few instances have attempts been
made to correlate subtests or composites with actual performance on the
job. This has been due mainly to the non-existence of acceptable job
performance measures.

Many times during the past 25 years, Hq USAF has, validated aptitude
requirements for all career ladders. In each instance, soft answers were
provided. At present, it is not possible to defend any level of aptitude
as being an absolute minimum for success in a career ladder. If training
is carefully designed and increased, individuals with lower aptitude might
succeed who otherwise would not. Job performance aids and automatic
checkout equipment can reduce requirements for high aptitude personnel in
some ladders. Given sufficient time on'the job, low aptitude personnel can
learn to perform many tasks which they could not learn in a short period of
time. There are many such factors that have trade-off values with aptitude.
Even if factors such as training, experience, and performance aids are held
constant, there is still no completely satisfactory way to, establish
aptitude minimums in the absence of objective-work performance standards and
a method of evaluating personnel against such standards.

Yet, the matter of setting realistic aptitude requirements can be
extremely important. For example, lowering a requirement from the 80th to
the 60th centile could double the number of individuals eligible to volun-
teer for service in a particular career ladder. As we have moved into a
zero-draft environment, there has already been some degradation of high
aptitude talent in the applicant pool. A point may be reached where it is
no longer possible to fill quotas at stated requirement levels. What then?

One solution, would be to generate more applicants through offerings of
increased pay and benefits. However, predictions of lower budgets and ex-
penditures on national defense do not make this approach look promising. It
may become necessary to find some way of operating the force with less talent.
This being the case, now is the time to begin building contingency plans for
actions which could be taken if trouble is encountered.

27
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During the course of some of'the studies described earlier in this
paper, several members of the occupational research team developed a
strong feeling that task and job difficulty, defined in terms of time to
learn, reflects aptitude requirements. Some support for this hypothesis
can be found from the results of training research. If training time is
held constant, aptitude relates to the amount of material mastered; but
if cveryone is trained to d standard and allowed to move at his own pace,
aptitude relates to training time. Another clue came from. a study in
which we computed a correlation of .92 between supervisory ratings of
task difficulty and the proportions of an independent group of supervisors
agreeing that tasks could be performed adequately by low ability workers.

Following these clues, a series of systematic studies were initiated
to determine the relationship between relative aptitude requirements for
work tasks as judged by behavioral scientists, and relative difficulty
levels for the same tasks as judged by supervisors (Fugill, 1972; 1973).
In the first study, a correlation of .89 was obtained for a set of mechani-
cal tasks. In a follow-on study, a correlation of .93 was obtained for a
set of electronic tasks. Finally, a correlation of .89 was obtained for a
set of administrative tasks. Thus, a close correspondence between diffi-
culty defined in terms of "time to learn" and aptitude requirements was
established.

These findings suggest that one can use relative difficulty ratings
from supervisors to compare'the relative aptitude requirements for tasks
and jobs within career ladders. This information alone can be of some
benefit for building contingency plans. For example, most career ladders
contain several types of jobs which may vary in difficulty. The CODAP
analysis system can be used to identify these job types, and difficulty'
indexes can be used to determine which job types might be shredded out
into new management units for performance by lower aptitude personnel.
The task difficulty indexes can also be used to identify tasks which
might be pulled out of existing jobs and engineered into new jobs for
performance by less talented individuals. However, in order to build the
most meaningful contingency plans, what is needed is a method for com-
paring aptitude requirement levels for jobs across all career ladders.
This would help the Air Force determine where stated requirements can be
reduced with the least danger to mission accomplishment, and without
changes in the classification structures. The approach taken to solve
this problem was the development and application of benchmark scales.

This approach can be outlined in general terms.

Step 1. Select a set of career ladders requiring the same type of
aptitudes, for which job inventories and recent occupational survey data
are available.

Step 2. Collect ratings from supervisors to determine the relative
difficulty levels of all tasks within each ladder.
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Step 3. Select 30 to 40 tasks atvarious difficulty levels from
each ladder. This will form the benchmark set. Reliability of final
results will be enhanced if the tasks selected for the benchmark set are
well known or easily observed.

Step 4. Obtain relative aptitude requirement ratings for tasks in
the benchmark set from knowledgeable behavioral scientists.

Step 5. Within each ladder, compute least 'squares regression
equations to predict task' aptitude requirements from task difficulty
revels.

Step 6. Apply the equations developed in Step 5 to re-scale all
tasks in all ladders into a common aptitude requirements framework (the
benchmark scale).

-lif
Figure 3. Relative Aptitude Requirement Within Benchmark Set
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Figure 3 presents 20 points representing 20 tasks on a particular
career ladder which were included in the benchmark set. The position
of a task on the vertical axis represents its difficulty level relative
to all other tasks in its own career ladder. Its position on the
horizontal axis represents its aptitude requirement level relative to
other tasks in the benchmark set of tasks. A a-ne of best fit has been
drawn through the points. Using this graph, the relative difficulty
index values can be converted into aptitude requirement levels for all
tasks in the career ladder. If this procedure is repeated for all
ladders having tasksrepresentod in the benchmark set, the final product
is a set of values indicating the relative aptitude requirement levels
for all tasks in all ladders. The same results can be obtained, without
actually plotting points and reading graphs, by simply developing and
applying leasq-squares regression formulae.

Step 7. Using the task aptitude requirement data, the CODAP system
is applied to occupatiopal survey data to determine the relative aptitude
requirement levels for all jobs in all ladders.

Step_ 8.` requiremtnt levels for :at term jobs are compared
.ecross ladaeis.

Step 9. '.The requirements levels are determined for each type,of job
identified in. each career ladder by the CODAP system.

Step 10. The amount of work time being spent on low requirement tanks
is determined for each job in every career ladder.

A test application of this technology was made by the Air Force Human
Resources Laboratory's Occupational Research Division. Part of this study
was accomplished in-house, and partly by contract with the Systems Deve-
lopment Corporation. Generally, the study was conducted as follows:

In the first stage, an in-house study was completed which involved
10 ladders in the Administrative -and General aptitude areas. Two hundred
seven tasks were selected for inclusion in the benchmark scale, which
represented the range of difficulty in each ladder. As a second considera-
tion, the tasks selected were those which in- service personnel were most
likely to understand without observation in the field. Twelve in-service
behavior scientists rated tasks in the benchmark set on relative aptitude
requirements, and 40 to 100 supervisors in the field rated all tasks
within their respective career ladders on a relative difficulty scale.
Correlations between task difficulty levels and aptitude requirement
levels were generally in the upper'80's for the benchmark tasks representing
various ladders. Rk,cession equations were computed and applied to re-scale
all tasks in all ladders in terms of their relative aptitude requirement
levels.

Realizing the dangers of having in-service personnel rate tasks with-
out first-hand knowledge, a contract was negotiated with Systems Development
Corporation to repeat the study on 10 career ladders, six of which were

1-1.29
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identical to those in the in-house study. The contractor study involved
280 benchmark tasks. Six hehavioral scientists spent six weeks at several
bases observing these 280 tasks being performed and interviewing workers
and supervisors before executing their independent ratings of relative
aptitude requirements.

For the six common career ladders, the contractor and in-house studies
produced essentially equivalent results. Therefore, the two studies were
merged, yielding relative aptitude requirement levels for all tasks in 14
career ladders. These aptitude requirement indexes were applied to occupa-
tional survey data in the 14 career ladders, and relative aptitude require-
ment levels were computed for every position in each of these ladders. For
reasons which are too complicated and numerous to discuss in this presenta-
tion, the individual position requirements were based upon the "average
requirement level of tasks performid per unit time." The CODAP system was
then used to compute the mean, distributions, and standard deviations for
first-termer jobs in each ladder, as well as for each job-type in each
ladder.

The primary results of the completed stuL, are shown in Figure 4.
The data in Figure 4 gives consideration to the difficulty level of every
task in thousands of individual first-termer jobs. For each ladder, the
horizontal line reflects the relative aptitude requirement levels'for first-
term jobs falling minus one and plus one Standard Deviation around the Mean.
That is, the bars show the aptitude requirement levels for approximately the
middle 68% of jobs in each ladder. The left hand column in this Figure
indicates the current aptitude requirement levels for the 14 ladders. The
vertical lines, representing estimated AQE equivalents, have been drawn
arbitrarily, and are designed to assist in evaluating the relative aptitude
requirements.

If the Air Force cannot fill quotas at the 80th centile level, it would
appear that requirements could be lowered to 70 in both the Information and
Weather career ladders. Under more severe pressures, the Accounting and
Disbursement requirements could be dropped from 80 to 70. The actual aptitude
requirements for all four of these ladders appear to be less than they are for
the Procurement ladder; yet the current stated requirement for the Procurement
ladder is only at the 70th centile level.

At the 60 level, the Air Force should be able to drop the requirement
for the Communications Center ladder to 50 and the Medical Material ladder all
the way down to 40. In the face of drastic shortages, consideration could be
given to dropping the requirement for the Administrative Ladder to 30. Even
if'we do not run into problems in filling quotas, the data in this figure
could be used to make certain adjustments which would bring ladders into propel
alignment.

Most career ladders in the Air Force contain more than one type of job.
For example in the Disbursement Accounting ladder, some individuals spend

1-1.31
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full time computing travel vouchers, some keeping manual military pay
records; some operating military pay computers; some paying and
collecting cash; and so on. The CODAP system includes programs for
identifying and defining the job types in each ladder. One type of
contingency plan which could be implemented in an emergency is to shred
out certain job types within ladders which can be performed by indivi-
duals with lower aptitudes. A few examples are shown in Figure 5, 6,
and 7.

So far, two types of contingency plans have been described. One
involved identifying career ladders for which the aptitude requirements
can be lowered with the least danger to mission accomplishment. The
second involved identifying job types within existing ladders which can
be separated out and made into new specialties for performance by iddi-
viduals with less talent. A third type of plan involves removing simple
tasks from existing jobs and engineering them into new jobs for performance
by individuals with less talent. The CODAP analysis system will compute
the amount of work time being spent by every individual in a career ladder
on such easy tasks. Other CODAP programs can provide summary tables in-
dicating the amount of time spent on low-level tasks by all individuals at
various locations. If one proposed to re-engineer jobs, this would tell
him where he might have the best chance of success.

Job Satisfaction Research

There is a great deal of research evidence in the civilian sector
indicating that factors related to job content and job conditions influence
the decisions of individuals to stay with or leave work situations. In the
Air Force, factors related to job content, assignment location, and worker-
supervisor interactions are among those frequently cited by individuals for
their decisions to leave the service. As we have moved into a zero-draft
environment, retention of qualified workers has become an extremely im- .

portant goal. Such individuals are available in limited quantities, and
they are difficult to enlist, expensive to train, and hard to replace. In
recognition of this, the Air Force has recently placed increased emphasis
on job satisfaction research. A full-time effort in this area was initiated
a little over a year ago. Fortunately, data on two factors ("Job Interest"
and "Utilization of Talents and Training") had already been collected in job
inventories for over 130,000 workers in approximately 150 occupational areas.
Detailed analyses of data on these two factors are currently underway, but a
few observations have already been made (Gould, 1972). Extensive differences
in expressed job satisfaction have been found to exist between career ladders
and among individuals within career ladders. For example, in some ladders
fewer than 5% of the workers report that their talents and training are not
being utilized in their present work assignment; while in other career
ladders, over 50% of the workers report their talents and training are being
utilized "very little" or "not at all." We have conducted intensive studies
in a few career ladders in which a large number of individuals report low
interest and utilization, and found that in many instances there is ample
justification for such feelings (Stacy, 1973).
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So far, we have been able to account only for a modest portion of the
variance in attitudes among individuals within career ladders. Tables 10
and 11 report the validities of certain predictors for the interest and
utilization factors. The full model includes predictors such as job
difficulty, grade, time-on-job, aptitude, education, command, unit and
base size, and age. All of these variables in combination yielded Rs which
are only of modest size (.29 - .47). The largest and most consistent re-
lationships are associated with the difficulty level of the work assigned
and the aptitude level of the worker. These relationships are not large;
but they are significant and always in the sane direction. The most satis-
fied workers tend to be those who have the lowest relative aptitude and who
are assigned to the most difficult work. In these tables, the variable
"Work Difficulty" represents a least-squares weighted combination of (a)
the number of tasks performed, (brthe number of tasks performed (squared),
(c) the Average Task Difficulty Per Unit Time, and (d) a complex variable
which is the sum of Ehe cross-products of time spent on each task and the
average grade level of all personnel in the career ladder currently per-
forming that task.

The long-term job satisfaction research program of the Occupational
Research Division involves three phases. First, recognition that job
satisfaction is multi-dimensional. We are attempting to isolate and
define all significant job-related factors which should be included in our
job satisfaction studies. Second, determination of the impact of each
factor on career decisions. Finally, determination of how jobs amd job
conditions can be modified so that workers will look favorably an-the Air
Force as a career choice.

With respect to the first goal, we have developed a group of 330
attitude statements which we feel cover the satisfaction domain. These
are being analyzed using a combination of cluster analysis, factor
analysis, and regression analysis, with the goal of producing a minimum
set of attitude measures which cover all important dimensions. Phase II
will involve determining the impact of each attitude on the reenlistment
decisions of workers in each career ladder. This turns out to be a very
complex problem. In the civilian sector, one can simply administer a job
attitude questionnaire to a sample of workers and, at a later point in
time, relate the score values to a criterion of "1 if still on the job;
0 otherwise." In the military setting, jobs are constantly being modified,
and individuals are frequently moved from one location to another. There
is no easy way of continuously tracking each individual and measuring
changes in job content, job conditions, and job attitudes over time.
Furthermore, we don't know when each 1r-lividual finalizes his decision to
reenlist or get out of service.

We have developed a method, based on cross-sectional data, for
inferring the probable impact of a particular job attitude on the re-
enlistment decisions of personnel in a particular career ladder. The

model is made possible by the fact that all enlistments in the Air Force
have been for a 48-month period. It involves construction of a regression
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TABLE 10. PREDICTION OF REPORTED "UTILIZATION OF TALENTS AND TRAINING'
BY FIRST-TERM AIRMEN

Career
Ladder N

Full
a

Model
Work

a

Difficulty
No. Tasks
Performed ATDPUT

b
Avg AI_

291 862 .44 .21 .21 -.03 -.20
473 720 .36 .28 .21 .18 -.03

543 470 .40 .22 .21 .07 -.21
551 836 .45 .32 .28 .30 -.11

605 814 .43 .27 .23 .20 -.16

631 876 .36 .19 .07 .15 -.20
645 1,568 .34 .10 .05 .06 -.18
647 1,470 .34 .14 .11 .12 -.14

702 2,452 .35 .22 .20 .09 -.18
571 1,214 .29 .14 .07 .13 -.15
811 2,644 .32 .22 .15 .21 -.10

a
See text for definition

b
Average Task Difficulty per Unit Time

Career
Ladder

TABLE 11.

a
Full

N Model

PREDICTION OF REPORTED "JOB INTEREST"
BY FIRST-TERM AIRMEN

Work
a

No. Tasks
Difficulty Performed ATDPUT

b
Avg AI

291 862 .38 .18 .16 .00 -.14

473 720 .40 .26 .15 .22 -.03
543 470 .34 .16 .15 .07 -.14
551 836 .47 .28 .25 .23 -.02
605 814 .41 .28 .21 .22 -.13
631 876 .40 .24 .06 .20 -.16
645 1,568 .30 .11 .10 .04 -.06
647 1,470 .32 .16 .12. .13 -.03

702 2,452 .32 ,.18 .15 .09 -.08

571 1,214 .30 .19 .09 .18 -.02

811 2,644 .38 .29 .19 .27 -.06

a
See text for definition

b
Average Task Difficulty Per Utiit Time

49
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curve which predicts the attitude of individuals still on board at each
month of military service. In order to afford some protection against
the problems of interpreting cross-sectional data in a longitudinal,
manner, aptitude is held constant, and the regression line is drawn for
those at the mean aptitude level.

To be more precise, assume that we are predicting the job interest
level for a particular group. The predictors included in the equation
would be as follows:

X
1
= Months of Service (continuous)

X
2
= 1 if X

1
= 0-48; 0 otherwise

X
3
= 1 if X 1> 48; 0 otherwise

X4 = X1 if X2 = 1; 0 otherwise (or X1X2)

X
5
= X

4

2

X6 = X1 if X3 = 1; 0 otherwise (or X1X3)

X
7
= X

6

2

X
8
= Average Aptitude Index on the AQE

Note that the regression weights associated X2, X4, and Xc will have
an impact only with respect to individuals in their first enligtment. The
weights associated with Xl, X and X, will impact only'upon individuals

Iwho have elected to reenlist n the Air Force, and who are now beyond the
48th month of service.

The upper left curve in Figure 8 presents a regression curve for a
subsample of nearly 8,000 cases drawn at random from 130 Air Force career
ladders. Interpreting this curve in a longitudinal manner, it appears'
that Air Force personnel have a slight decline in job interest during
their first enlistment. The jump in the curve between the 48th and 49th
month of service is hypothesized to be a function of residualization.
That is, those who found their jobs dull tended to get out in greater
numbers than those who found their jobs interesting. One might assume
that the jump in the curve simply reflects a change in attitude. by
individuals after they decided to reenlist; but this assumption is
weakened by the observation that little or no jump occurs in the re-
gression curves for many ladders. Regression curves for other ladders are
shown in Figures 9, 10, and 11. Where little difference is found between
the level of the regression curve at the 48th and 49th month, it is
assumed that efforts to make jobs more interesting may have very little
impact on retention. Such is the case for the 687X0, Programmer, where
individuals who left the service evidently were finding their jobs as

interesting as those who reenlisted. Perhaps some other factor, such 'as
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"pay in service compared with expected pay in comparable civilian jobs"
would demonstrate a larger "impact gap." If so, the service migtt better
improve retention by special pay benefits, or by educating workers con-
cerning the reality of pay differentials.

Hopefully, we will eventually come up with more direct measures of
the impact of job attitudes on retention. 'In the neantime, regression
analyses, such as those described above, will provide clues as to what
factors may influence career decisions in each ladder.

The third phase of the job satisfaction program, which is the most
exciting, will be an attempt to find out what changes in jobs and job
conditions will produce positive changes in those attitudes which
influence reenlistment decisions. Here the military services are in anideal position to provide answers. Since jobs and job conditions are
frequently changing, we can conduct Time 1 - Time 2 studies in which we
simply relate changes in jobs and job conditions to changes in expressed
attitudes.

Of course we recognize that changing jobs and job conditions is not
the only approach to enhancing job satisfaction. Proper selection and
classification actions can contribute toward future job satisfaction.
This is not a neglected area of research, but time is not sufficient
enough to discuss it here. Nor can the various theories of job satis-
faction and this relationship to our research be discussed. An
excellent paper on the implications of theories for Air Force job satis-
faction research is currently in press (Tuttle & Hazel, 1973).

As mentiortcd earlier, factors related to job content, assignment
preference, and worker-supervisor interactions are among those frequently
cited by personnel for their decisions to leave the Air Force. We are
currently conducting an extensive study of the preferences of individuals
for assignment locations. I can report that most individuals express
very st, -t positive and negative valences for particular assignment
locations. If the services cannot assign individuals to their most
preferred location, perhaps they can at least avoid assigning them to
locations for which they have a strong negative valence.

The matter of supverisor-worker relationships is multi-faceted, and
we will study each facet separately. One matte, which should be of
concern to all services is that of super"isory incompetency. We have
evidence that occupational structures and personnel assignment practices
can create situations where first-line supervisors have had no direct
experience on critical tasks being performed by their subordinates.
There is a particular danger of this occurring in complex career ladders
involving numerous job types or having varied equipments to maintain.
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(3"

SUMMARY AND CLOSING REMARKS

Recommendations, based upon exper,.ence, which I would make to any
organization planning a large-scale Jo analysis system based on
administration or task-level job inventories are:

1. Use full-time inventory writers,to develop task lists and
background questions.

2. Write specific task statements, rather than broad task state-
ments.

3. Include any background items which might answer questions
asked by managers of the personnel syitem.

4. Collect worker name and identification information.

5. Administer inventories to large samples.

6. Collect data on optical scanning sheets.

7. Use a "relative time spent" scale as the primary: rating factor,
and convert ratings into percent time estimates.

8. By all means, obtain and use the CODAP system if at all possible.
You can modify it to your needs, but it will be expensive and time
consuming to build your own analysis system.

9. .stablish an cccupational research group to develop applications
of occupational data in your military service,or organization.

Thank you for the opportunity to participate in this symposium.

Cfj
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APPENDIX

The following pages present a brief description of selected
CODAP programs, along with example printouts produced by the CODAP
system, as follows:

1. The first four pages of a seven-page Consolidated
Job Description.

2. An Abbreviated Job Difference Description.

3. A sample Individual Job Description.

4.
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Appendix

DESCRIPTION OF SELECTED CODAP PROGRAMS

CODAP: COMPREHENSIVE OCCUPATIONAL DATA ANALYSIS PROGRAMS

CODAP is a computerized occupational data analysis system which inputs
and performs calculations upon raw data from job inventories. It is designed
to furnish users with a wide variety of reports that facilitate the identifi-
cation of individual and group job characteristics and the detection of be-
tween-job similarities and differences.

INPSTD: RAW DATA EDITING AND INPUT

This program reads task titles, task responses, and background data from
tape or card input. It edits the data, converts the raw task responses to
percentages, constructs data vectors for each case, reorganizes the data to
a standard history data format, and writes the formatted data on the output
tape for use in subsequent programs. INPSTD will accept a maximum of: 928
background and/or computed variables, 1n90 task variables, 26 duty variables,
20,000 cases, and 927 non-zero task responses per case.

JOBDEC: CALCULATING COMPOSITE JOB DESCRIPTIONS

This program calculates and prints composite job descriptions for groups
formed during the hierarchical grouping process (JOBGRP) or for special
gro,ns whose membership is defined'in terms of some combination of background
or computed variables (JOBSPC). Both duty and task job descriptions' may be
reported in high to low sequence of either "average percent time spent by all
members" or "percent of members performing." (A duty is a functional area
comprising a number of tasks and, hence, is a summary report.)

A job description produced through JOBDEC provides the following informa-
tion: duty/task number, duty/task title, percent of members performing each
duty/task, average percent time spent by members performing, average percent
time spent by all members, and cumulative average percent time spent by all
members.

GRPSUM: SUMMARIZING JOB DESCRIPTIONS

This program calculates and prints a report of either the percent of
members performing each task in the job inventory or the average percent time
spent on each task by all members for any number of groups whose composite
job descriptions were computed by JOBDEC or JOBSPC. The summarized data is
printed in task number order and the group descriptions are ordered according
to the sequence of the input request cards. GRPSUM does not print task titles,
as does PRIJOB, nor does it have PRIJOB's facility to specify criteria for
excluding tasks from the summary report.

GPSUM: SUMMARIZING JOB DESCRIPTIONS (FORMAT 2)

This program is a version of GRPSUM containing certain features adapted
from PRIJOB. Like GRPSUM, GPSUM2 c lculates and prints a report in duty/task
order of either the percent of members performing each task in the job inven-
tory or the average percent of& spent on each task by all members of
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Appendix (Continued)

groups whose composite job desciptions were computed by JOBDEC or JOBSPC.

Whereas, GRPSUM prints no task statements and carries all percentages to three
decimal places, GPSUM2 does print task statements and rounds off all percentages
to whole numbers.

PRIJOB: CALCULATING PRIMARY JOB IDENTIFIERS

This program calculates and prints a report of those tasks which are de-
termined to be "primary identifiers" of job types. Primary identifiers may be
defined as the top x-number of tasks in a group job description in terms of per-
cent of members performing or average percent time spent by all members. Pri-
mary identifiers may also be defined as those tasks performed by a specified
minimum percentage of the group members or which exceed a specified average
percent time spent value. This program allows a number of groups to be aligned
in a single report for comparative purposes.

JOBIND AND INDJOB: CALCULATING INDIVIDUAL JOB DESCRIPTIONS

The JOBIND program calculates and prints job descriptions for individual
cases. Both duty and task descriptions may be reported. Output will be task
statements sequenced from high to low percent time spent, together with their
percent time spent values and cumulative percentages. Selected background in-
formation may also be printed at the top of each description. JOBIND has six
options for selecting cases: (1) by last two digits of service number; (2)
by every Nth case beginning with a specified KPATH sequence number; (3) by
meeting specified requirements on one to nine background variables; (4) by
membership in a specified job type group; (5) by case control number; (6) ran-
domly, using a random number generator. The selected descriptions may be
sorted in KPATH order, in random order, by background variables, or in case
control number order. The six options for selecting cases may also be used to
create new categorical membership variables which are inserted in the variable
dictionary as computed variables.

The INDJOB program also calculates and prints individual job descriptions,
but prints only task identification numbers and percent time spent values for
duties or tasks in duty/task sequence. A single report prints information for
all cases in a columnar format. There are only three options for selecting
cases: (1) by case control number; (2) by meeting specified requirements on
one to nine background variables; (3) by membership in a specified job type
group. INDJOB has no sort options.

GRPDIF: DIFFERENCE COMPARISON BETWEEN JOB DESCRIPTION$

This program calculates and reports the difference between two job de-
scriptions in terms of percentage of members performing each task and/or
average percent time spent. Difference values are presented in ascending
or descending order on either value (from largest negative to largest posi-
tive difference or vice versa) or in task number order.

AUTOJT: AUTOMATED JOB TYPE SELECTION PROGRAM

This program calculates, evaluates, and reports between-group differences
for specified pairs of groups whose job descriptions were computed by JOBDEC
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or JOBSPC. Six comparison options are used: (1) differences in average per-

cent time spent on each task; (2) differences in average percent time spent on
each duty; (3)idifferences in percentage of members performing each task; (4)
differences in number of tasks accounting for a major portion of average :er-
cent time spent; (5) differences in number of duties accounting for a major
portion, of average percent time spent; (6) differences in average number of

tasks performed. As many as 850 pairs of groups can be compared in one run of
AUTOJT.

VARSUM: SUMMARIZING BACKGROUND AND COMPUTED VARIABLLS

This program computes and reports frequency distributions within specified
intervals, makes total frequency counts, and calculates means and standard
deviations on selected background and computed variables for any group of indi-
viduals whose job description has been generated by JOBDEC or JOBCPC. VARSUM
can process data on as many as 20,000 cases.

DIST2X: COMPUTING A TWO-WAY DISTRIBUTION

This program distributes a group of individuals on two variables (a row

variable and a column variable). The group distributed may be the total sample
or the cases coded "1" or "0" on a categorical membership variable. The row
and column variables may be alpha or numeric, and intervals of unequal width
may be defined for any variable. The data presented may be frequencies within
cells or frequencies and percentages within cells. The percentages are computed
based on individual row frequency totals, or on individual column frequency to-
tals, or on the total N for all rows and columns. Any or all three sets of per-

centages may be displayed in the two-way table. A "total" category for rows

and a "total" category for columns is automatically included for percentages
and/or frequencies. The total number of cases counted and the total number of
valid cases are given for each row and columL and for total rows and total columns.
Valid cases include all distributed numeric data. Only valid cases are used in

the computation of means and standard deviations. Optionally, an "other" cate-

gory may be included for rows and columns. Inclusion of the "other" category
causes all numeric data to be counted as valid. Another option provides for the
computation of means and standard deviations for individual rows and t%,tal rows
and/or individual columns and total columns. Only cases defined as valid are
used in computing means and standard deviations. A summary of selected informa-
tion appears at the end of the report. Any number of reports may be generated
in one program execution.

AVALUE: CALCULATING AVERAGE VALUE

For each task in a job inventory, this program calculates and prints the

mean and standard deviation of a selected background or computed variables,

using all valid responses of individuals in a specified group who perform the

task. Task titles and the number of valid respondents on each task are also

reported. Average values are optionally sequenced from low -to -high average

value, high-to-low average value, or in task number order. Tasks with fewer
than x-number of valid respondents may be removed from the main report to a

supplementary report. AVALUE can be calculated for any group of individuals
who can be identified on some range of a background or computed variable or by
the intersection of up to nine variables.
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TSKNDX: CALCULATING AVERAGE TASK RATINGS

This program has the same options as'AVALUE, except that it is used with
task ratings rather than with background or computed variables. TSKNDX can also
provide the following additional task information not available in AVALUE: (1)

percent of members performing; (2) average percent time spent by members perform-
ing; (3) average percent time spent by all group members; (4) cumulative sum of
average percent time spent by all group members. TSKNDX is primarily used to
compute average task difficulty ratings.

RXXNDX: COMPUTING INTERRATER RELIABILITY

This program computes and reports for a group of raters the average inter-
rater reliability coefficient of a single rater and the stepped up reliability
coefficient for the total group of raters. The program is most often used in
conjunction with sets of task difficulty ratings made by a large number of super-
visory personnel.

TSKDST: DISTRIBUTING MEANS AND STANDARD DEVIATIONS OF TASK RATINGS

This program computes and reports the distribution, mean, and standard devia-
tion of the mean task ratings and the standard deviations of the ratings for each
task. The input to TSKDST is the punched output furnished by TSKNDX.

ASFACT: REPORTING SECONDARY FACTOR DATA

If the tasks in a job inventory are rated on a second scale such as "amount
of training required," the data is handled through the ASFACT program. The ASFACT
program reports the following information on each task for any group of individuals
whose job description has been computed by JOBDEC or JOBSPC: (1) frequency dis-
tribution of members responding on the secondary factor (0 to 9 scale); (2) total
number of respondents; (3) number of respondents with values outsIde the specified
range; (4) arithmetic mean and standard deviation of acceptable responses.

VARGEN: COMPUTING NEW VARIABLES

This program calculates new computed variables by applying input data to the
task values of each case. The task values may be time spent percentages or "do -
don't do" values (1,0). The input data consists of a vector of weights, a scaling
(standardizing) factor and a specified calculation formula (five options). A
newly created variable is given a variable identification number and is added into
tir computed variable portion of the case data records on the history data tape.

PREGEN: GENERATING NEW PREDICTORS

This program creates new computed or background variables for input to other
CODAP programs, principally the correlation and regression program (CORREG) accord-
ing to certain standardized options, as follows: the new variable can be the sum
of two variables, the difference between two variables, the product of two variables,
or tl,c ratio of two variables. Each option allows for adding a constant if so
decired. Variables may also be created by setting certain values of a variable
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out of range and then, either leaving these values unchanged during the genera-
tion of the new variable, or setting them equal to zero or to some constant.
This option is most frequently used to enable the selection of a specific sub-
sample of cases by creating a categorically coded membership variable representing
in-range and out-of-range cases ("1" or "0," respectively). Variables created at
an early point in the program run may be used to create additional variables at
some later point. Up to 500 variables can be created in a single PREEN run.

CORREG: CORRELATION AND REGRESSION PROGRAM

This program package extracts up to 100 computed and background variables
from a CODAP KPATH or history data tape and computes correlation matrices and
regression problems.

The correlation program computes and prints the correlation matrix, number
of valid and invalid cases in the sample, and means and standard deviations of
variables. These same computations are also put on tape for future reference,
and they also remain in core if they are to be fed into the regression program
immediately.

The regression program has two options. One option computes regression
equations for various combinations of full and restricted models and evaluates
the difference between full and restricted models with'an F-test. The value
and the probability of the computed F-ratio are reported.

The second option is designed as an aid to building an appropriate regression
model. In this option, a series of regression problems is computed iteratively.
Beginning with the best combination of three predictors at iteration 1, the best
remaining combination of three predictors is added to the model at each subsequent
iteration. The "best remaining combination" is that which adds the most to the
value of R2 when used in conjunction with all combinations of predictors selected
at previous iterations. Predictors may be used more than once during the iterative
process. Iterations are continued until the increase in the value of R2 over the
previous iteration is less than some amount specified by the requester. Variable
ID's, R2 values, and the error sum of squares are reported for each iteration.
The standard and raw score weights for each variable as they exist upon completion
of the final iteration are reported-, as well as the regression constant.

Either one or both regression options may be requested at the same time.

OVRLAP: RELATING RESPONSES TO EACH OTHER

This program generates an overlap or similarity matrix of all possible paired
comparisons between individual cases. Similarity is expressed as a percentage of
common tasks performed (TSKOVL) or as the total overlapping - percentage of time
spent on tasks (TIMOVL). Overlap in terms of percent time spent is the preferred
option in most studies. OVRLAP can handle up to 2,000 cases and 1,000 tasks.

GROUP: CLUSTERING INDIVIDUALS AND GROUPS OF INDIVIDUALS

This program uses the similarity matrix computed in the overlap (OVRLAP) pro-
gram to form clusters'of cases. The grouping technique, called "collapsing the
matrix" or "hierarchical grouping," involves repeated searching for those
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individuals or partially formed clusters which have the highest (or lowest) ke-,
maining similarity, depending on whether a "maximizing" or "minimizing" proceis
was requested. The "maximizing" option is always used for job survey data.

Each new clustering or "collapse" is called a "stage" and the vectors of
similarity values for the clusters being merged are combined according to a
specified mathematical algorithm to form an integrated cluster. Several formulas
for combining groups are available. The collapsing process continues until a single
group has formed which contains all cases in a study.

KPATH AND PRKPTH: ORDERING A HISTORY DATA TAPE AND
PRINTING A HISTORY DATA REPORT

After OVRIAP and GROUP have been completed, the KPATH program assigns sequence
numbers to individual cases in such a way that each pair of individuals or groups

. which are merged during the grouping process will have a contiguous block of KPATH
sequence numbers.

PRKPTH enables the user to select variables and printout formats to produce
a report of the case data values for the selected background and computed variables.
The data to be printed is obtained from a history data tape which may be in case ID
or KPATH order. The data is not sorted and therefore the output will be in case ID
or KPATH order.

DUVARS: COMPUTING A DUTY VARIABLE FOR EACH CASE

This program uses task data to compute duty values for each case and displays
the duty values in the form of a PRKPTH. Three duty variable options are avail-
able: (1) percent time spent in each duty by each case; (2) number of tasks per-
formed in each d,.ty by each case; (3) percent of tasks performed within each duty
by each case as a function of 'is total number of tasks performed. This program
is used principally as an aid in selecting meaningfully different job-type groups.

GRMBRS: REPORTING GROUP MEMBERSHIP

This program produces an information report that identifies the two groups
combining at each stage of the .ierarchical grouping process. The information
in:Judes the stage number, the number of members in the combined group, the number
of members in each of the combining groups, range of KPATH sequence numbers for
the combining groups, the average percentage of overlap between the members of the
combining group-, and the average percentage of overlap within the combined group.

DIAGRM: GRAPHICAL PRESENTATION OF HIERARCHICAL GROUPING ACTIONS

This program uses data from the GRMBRS program to generate a treelike diagram
that visually displays the order in which groups merged d -ing the hierarchical
grouping process. Each group is represented by a rectangu.ar block of data con-
taining the same informatl,_m found in GRMBRS. Rows and columns of asterisks show
the branches leading from a group to its subgroups. Control cards can be used to
limit the number and type of groups displayed by DIAGRM.
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MBROVL: OVERLAPPING INDIVIDUAL JOB DESCRIPTIONS
WITH A COMPOSITE JOB DESCRIPTION

This program computes the overlap of individual job descriptions with they
composite job description for the group and reports the individual overlap values,
their mean and standard deviation, and an array of selected background data for
each case. The format of the report is similar to PRKPTH, except that the cases
are sequenced from highest to lowest overlap with the composite job description
and only cases that are members of the selected group are included. Reports on
a number of groups can be handled in one program execution. This program is use-
ful in studying the homogeneity of membership in a group whose composite job,
description was computed by JOBDEC or JOBSPC.

MTXPR1: PRINTING AN OVERLAPPED MATRIX

This program calls for the subroutine OVRLAP to overlap all possible pairings
of a set of composite (group) job descriptions and then uses the program MTXPRT to
print the between-group overlap values in matrix form. Overlap may be computed
in terms of average p.rcent time spent on tasks or in terms of number of tasks
performed in common. The maximum number of groups that can be input to MTXPR1 is
100.

JD2HDT: ADDING JOB DESCRIPTIONS TO HISTORY DATA TAPE

This program adds average job descriptions for groups to a history data tape,
as additional cases. Each of the new composite cases is given the next sequential
case control number.

PRDICT: PRINTING DICTIONARY OF VARIABLE TITLES

This program prints a report containing the identification codes and descrip-
tive titles of all background and computed variables peculiar to a particular
study. The identification codes are used in calling for data to be reported by
the PRKPTH and VARSUM programs, or to be acted upon by the VARGEN, PREGEN, PROGEN,
JOBIND, AVALUE, or TSKNDX programs.

JOBINV: PRINTING OF DUTY AND TASK TITLES

This Program prints a listing of the duty and task titles included in a job
inventory. The titles are listed in task number sequence within each duty, and
the format calls for two columns per page.

BCDEXT: REORDERING AND EXTRACTING REPORTS FROM THE BCD REPORT TAPE

All reports generated by CODA? can optionally be placed on a BCD output tape
for future recall. The BCDEXT program extracts reports selected by control cards
from the BCD file, prints them out in the same order as the input requests with
continuous page numbering, and furnishes a table of contents with page number
references.
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PROGEN: PROGRAM GENERATION PROGRAM

This program permits the CODAP expert to add, extract, and manipulate data
in the CODAP system in ways not encompassed by the standard CODAP programs and
do so with a minimum amount of additional programming and without requiring
thorough indoctrination in the CODAP system. PROGEN uses a combination of FORTRAN
statements and shorthand operation codes to generate a special purpose program to
read the KPATH or history data tape, 'either of which contains the entire data file
for each case, and perform operations upon it. New variables can thereby be created
and added to the CODAP variable dictionary. This program also has the facility to
reconvert percent time task values for each case to the original raw response form,
perform operations on the raw responses, and convert them back to percentages.
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TASK JOB DESCRIPTION FOR JOURNEYMEN MEDICAL LABORATORY SPECIALISTS 1N-394)

DISK

CUM; I ATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
ARCENT OF MEMBERS PERFORMING .

. .
TASK TITLE

.

I' IN Collect Blood Specimens Directly from Patients 93.40 1.70 13E 138
1 1 Perform Blood Count 89.09 136 1.39 2.98

1 17 Perform Hematology Procedures for Differential Cell Counts 88.83 1.49 1.33 4.30

1 24 Perform Hematology Procedures for Hematocnt Tests 89.09 1.45 1.30 5.60

N 2 1 samine Urine Specimens Microscopically 88.07 1.43 1.26 6.85

1 5 Prepare Blood Smears 89.85 . 1.39 1.25 8.10

I 10 Prepare and Pincus Specimens 87 36 1.39 1.22 9.32

N 9 Perform Urinalyses for Glucose Tests 87.82 1.38 1.21 1053
N li Perform Urinalyses for Specific Gravity Tests 87.06 1.38 1.20 11.73

N 6 Perform Unnalyses for Albumin Tests 87.06 1.36 1.19 12.92

I 3 Clean Area and Equipment Aseptically 80.96 1.46 1.18 14.10

N I I amine Urine Specimens Macroscopically 87.82 1.32 1.16 15.26

1 6 Separate Scrum from Blood 87.31 1.30 1.14 16.40

F 11 Prcparc Reagents 93.40 1.19 1.11 1731

1 2 Identify Morphological Vanations of Blood Cells 88.07 1.21 1.06 1837
MI 4 Operate Spec tro-Photometer 77.66 1.34 1.04 19.62

1 21 Perform Hematology Procedures for Erythrocyte Sedimentation Rate 87.56 1.19 104 20.65

K 7 Perform Serological Procedures for Cardiolipin Microflocculation 18.93 1.30 1.03 21 68

G I I xamine Specimens Microscopically 86.04 1.18 1.01 22.69

G 2 Identify and Classify Pathogenic Bacteria 78.68 1.27 1.00 23.69

6 10 Prepare Culture Media 78.68 1.26 0.99 24.68

12 Prepare Solutions and Standards 86.55 1.09 0.94 25.62

Si 25 Perform Biochemical Procedures for Liver Function Tests 78.93 1.18 0.93 2635
Ni 27 Perform Biochemical Procedures for NPN and BUN Tests 79.5a 1.16 , 0.93 27.48

6 11 Stain Bacteriological Smears 85.28 108 0.92 28.41

I 3 Crossmao.h Blood 7239 1.24 0.90 29.30

I 16 Test Blood for A BO Grouping and A 80 Subgrouping 80 20 1.12 0.90 30.20

1 I Identify Immature Blood Cells 86.29 1.04 0.89 31.09

I 2 I %Juane Specimens Microscopically 81.47 1.08 0.88 31.97

G 6 Perform Antibiotic SenEitivity Test 75.38 1.17 0.88 32.85

I 14 Prepare Specimens for Shipment 84.26 1.03 0.87 33.72

I 3 Log Incoming or Outgoing Specimens 71.83 1.1-: 083 3435
1 18 Typc Blood art Donors and Recipients 74.87 1 :0 0.83 35.38

L 2 Centnfuge and Separate ScruP. from Clot 73.10 1.11 0.81 36.19

Si 33 Perform Biochemical Proccdt. , for Total Protein and A/G Ratio 75.13 1.06 0.79 36.99

1 17 lest Blood for RHO or DU Factors 76.14 1.04 0.79 37.78

I. 8 Pen ono Direct and Indirect Coombs Tests 75.38 1.04 0 78 38.56
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DTSK

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
PERCENT OF MEMBERS PERFORMING

TASK TITLE

M 5 Prepare Reagents and Standards 75.38 1.01 0.76 39.32

1 27 Perform Hematology Procedures for Prothrombin Time 79.19 0.95 0.76 40.08

1 4 Perform Spinal I bud Cell Counts 84.52 0.88 0.74 40.82

I I I' xanune Specimens Macroscopically 79.95 0.92 0.73 4135

1 6 Identify Protozoans, Cestodes, Nematodes. or Trcmatodes 74.62 0 95 0.71 42.26

I. 19 Collect Fecal or Urine Specimens Directly from Patients 32.79 1.33 0.70 42.96

1 28 Perform Hematology Procedures for Reticulocyte Count 84.26, 0.82 0.69 43.65

N g Perform Urinalyses tor Bile Tests \
85.28 0.80 0.68 44.34

1 3 Pertorm Concentration and Flotation Techniques 72.84 0.93 0.68 45.02

1 13 Perform Hematology Procedures for Coagulation Times by Capillary MetAod 79.70 0.85 0.68 45.70

M 34 Perform Biochemical Procedures for Uric Acid Tests 70.81 0 96 0.68 46.37

N 3 Perform Kidney Function Tests 1 76.14 0.89 0.68 47.05

1 30 Perform Hematology Procedures for Thrombocyte Count 80.46 0.83 0.67 47.72

I 14 Perform Hematology Procedures for Coagulation Times by Lee-White Method 82.23 0.81 0.66 48.38

M 37 Utilize Methods for Colormetric Procedure 52.G3 1.25 0.65 49.03

1 II Perform Hematology Procedures for Cerebrospinal Fluid Count 80.96 -0.80 0.65 49.68

%I 32 Perform Biochemical Procedutes for Total Cholesterol and Esters Tests 68.27 0.93 0.63 50.32

M 17 Perform Biocheinical Procedures for Chlorides Tests 71.07 0.89 0.63 50.95

N 12 Perform Unnalyses for Occult Blood Tests 82.49 0.76 0.63 51.58

I 5 Maintain Files of Clinical Laboratory Requests 54.82 1.14 '0.63 52.20

1 8 Perform Hematology Procedures for Bleeding Time, Duke Method 71.83 0.86 0.62 52.82

M 38 Utilize Methods for Electrolyte Determinations 61.68 1.00 0.61 53.43

1 20 Perform Hematology Procedures for Erythrocyte Indices 79.44 0.75 0.59 54.03

M I I Perform Biochemical Procedures for ('alaum and Phosphorus Tests 64.72 0.92 0.59 54 62

1 7 Maintain I des of Laboratory Records or Reports 51.27 1.14 039 55.20

1 25 Perform Hematology Procedures for L E. Test 75.38 0.77 038 55.79

1 5 Draw Blood for Transfusions 64.47 0.90 038 56.36

K 13 Perform Serological Procedures for Heterophde Presumptive and Differential
Antibody Test 63.45 0.90 037 56.94

I 18 Perform hematology Procedures for Fosinophile Count 80.46 0.71 037 57.51

M 2 Operate Flame Photometer 64.97 0.88 0.57 58.08

C 8 Perform Sperm Counts 79.44 0.71 0.57 58 65

1 29 Perform Hematology Procedures for Sickle Cell Preparations 82.74 0.68 0.56 59.21

M 14 Perform Biochemical Procedures for Carbon Dioxide Determinations 67.26 0.83 036 59 77

I. 11 Receive lnroming Supplies 55.58 0.96 0.53 60.31

I IS Store Blood According to Groping and Factor 59.90 0.89 033 60.84

I 20 Collect Pus Specimens Directly from Patients 65.99 0.80 0.53 61.37

N 20 Perform Urinalyses for Urobihnogin Tests 75.89 0.66 0.50 61.87

K 14 Perform Serological Procedures for Latex Fixation Test 59.64 0.84 0.50 62.37

K 6 l'erform Serological Procedures for "C" Reactive Protein Tests 61.12 0.80 0.49 62.86

II 4 Perform KOH Preparation for Dermatophyte .. 68.02 0.72 0 49 63.35
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D-ISK

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS .
AVE R AGE. PERCENT TIME SPENT BY ALL MEMBERS ......
AVERAGE PERCENT TIME SPENT BY MEMBERS PERFORMING
Pt RCI.NT OF MEMBERS PERFORMING

TASK TITLE

A I i) Devekm and Improve Work Methods and Procedures 5355 0.91 0.49 6384
I 4 Dispose of Blood Alter Time Limit 62.18 0.77 0.48 64.32
M tt PcrIoron Blot hnucJI Prcicedures for Blood Alcohol Tests 66.75 0.71 0.48 64.79
M 20 Pertorm Biochemical Procedures for Creatinme Tests 61.42 0.76 0.47 65.26
I 6 Sluntain Donor I des 58.63 0.79 0.47 65.73
N 10 Pertorm Urinalyses for KI TONE Studies 55.33 0.84 0.46 66.19
II 2 I \amine Specimens Microscopically 60.15 0.77 0.46 66.65
1 12 Pertorm Hematology Procedures for Clot Retraction Test 73.35 0 63 0.46 67.11

A S Assure the Availability of I quipment and Supplies 42.64 1.06 0.45 6757
A 26 Requisition Supplies and I qwpment 44.67 1.01 0.45 68.02
I 12 Requisition Supplies 44 42 1.00 0.45 68.46
N 16 Perform Urinalyses for Total Protein 63.45 0.70 0.44 68.90
M 21 Perform Biochemical Procedures for D nzyme Analyses 46.70 0.95 0.44 69.35
M '42 Utilize Methods for Titrimetric Procedure 55.33 0.80 0.44 69.79
%1 13 Perform Biochemical Procedures for Carbohydrates Tolerance Tests 44.67 0.98 0.44 70.23
II 5 Prepare Culture Media 57 87 0.76 0.44 70.67
II I Cultivate Mycology Specimens for Primary Isolation 56.09 0.77 0.43 71.10
D 6 Give On-The-lob Instruction in Medical Laboratory Activities 40 10 1.04 0.42 7151
N 7 l'crlcrm Urinalyses for Bence -Jones Protein Tests 68.78 0.60 0.41 71.93
1 5 Stain Parasitological Smears 5.1.81 0.77 0.41 72.34
1 22 Collect Skin Specimens Directly from Patients 58.12 0.71 0.41 72.75
K K Pedigo' Serological Procedures for Cold Agglutinations 57.11 0.72 0.41 73.16
N 4 Perform Pregnancy Tests 48.48 0.84 0.41 7357
( 6 I valuate the Accuracy of Routine Reports 39.09 1.04 0.41 73.98
K 5 Perform Serological Procedures for Antistreptoly "0" Titers 48.48 0.82 0.40 74.37
1 13 Record Information on Blood Record Card 53.05 0.74 0.39 74.77
I 7 Maintain 1 des of Blood Banking Forms 53.30 0.74 0.39 75.16

.9 Pertorm Preventive Maintenance on Laboratory 1 quipment 47.72 0.82 0.39 1555
I 24 Collect Sputum-Specimens Directly from Patients 52.28 0.72 0.38 75.93
1 1 Attach Serial Numbers to Units 48 22 0.78 0.38 76.30
M I Calibrate Instruments 52.03 0.72 0.37 76.68
1 14 Screen and Schedule Doors ---- 5051 0.72 0.36 77.04
N 5 Perform Unrialyses for Addis Counts 63.96 0.56 0.36 77.40
U i lk:termine 1 qwpment Repairs or Replacements Needed 47.21 0.76 0.36 77.76
0 9 Prepare Specimens for Shipment 39.85 0.89 9.36 78.12
I 11 Prepare Blood for Shipment 46.70 0.72 0.34 78.46
M 40 Utilize Methods for Gasometnc Procedure 41.37 0.81 0.34 78.79
K I I Perform Serological Procedures for Iebnle Agglutinations 45.69 0.72 0.33 79.12
A 21 Plan Reports for the Section 32.99 0.99 0.33 79.45
I 4 Maintain and Revise Stock Levels 3553 0.92 0 33 79.77
A 2 Plan Record Keeping for the Section 30.71 1.06 0.33 80.10
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CM( I. ATIVE SUM OI AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
A% I- RACE Pt RCENT LIME SPENT BY ALL MEMBERS
%VI RAGE Pt RCFNT TIME -SPENT BY MEMBERS PERFORMING
PtR('Ftif OP MEMBERS P E R F O R M I N G. . . . . . .

TASK TITLE

. .

J l' rtorn. Ilematologs Procedures for I ry throcyte 1 raphty Tests 59.14 0.55 0.32 80 42
Al 10 Ps dorm 1/104, heroical Procedures for Serum 1 rog Test for Pregr.ancy 40.61 0.78 0.32 80.74
I 6 Perform Bat tenologital or Chemical I %ammations of Water 41.37 0.74 031 81.05

11 6 Stain 11y5o1ogy Spetimens 48 22 0.62 0.30 81 34
N 17 Perform l rinalsses for Urinary ( alcium 54.57 0.54 0.30 81 64

14 Perform Lrinah,ses fur Porph;rins Tests 54.57 034 0.30 81.94
t. I Maintain Stock ( ultures 35.79 0.82 0.29 82 23

I valuate the Adequate of Routine Reports 29.44 0.98 0.29 82 52
(I I s Submit Tissue Specimens to M IF or Ilistopathology Centers 32 99 0.87 0 29 82.81

7 ( oordinate Won. Activities with Other Sections 36.55 0.77 0.28 83.09
1 14 I stablish Procedures tor Special Tests 36.29 0.74 0.27 83.36
It Direct Subordinates in Maintaining Performance Standards 30 96 0.87 0.27 83.63
I 111 Pit/lure and Store Biological Items 35.53 0.75 0.27 83.89
II I Identify and Classify I ungs 36.04 0.73 0.26 84 16

Assist with Autopss 39 34 0.66 0.26 84.42
! 4 Perform Bacteriological or Chemical I xammations of Food Products 40.86 0.63 01S 84 67
1 9 Perform I irst Aid for Shock 51.02 0.49 0.25 84.92

l'repare Antigens 32.49 0.77 125 85.17
1 I; Prepare Specimens for 1 raining or Reference 36 29 0 67 0.24 85.42
\ I 1 Perform t ron-lyscs for Pheny 1pyrmnif Acid Test 46.95 0.52 0.24 85 66
1 I Supervise the Maintenance of Laboratory Supplies 23 60 1.02 0.24 85.90
11 S Inr,tt the Masninante and 1 Iilization of Equipment. Supplies and Work Space 27.92 0.86 0.24 86.14
1 ,1ssign Specific Work to Individuals 30.96 0.78 0.24 86 38
( IH Resolve Tt% hmial Problems cs Subordinates 28.43 0.83 0.24 86.62
'.1 19 Perform Biochemical Procedure for Creat int ne Clearance Tests 32.23 0.73 0.23 86.85
li s Indoctrinate ocl:. Assigned Personnel 35.28 0.67 0.23 87.09

11 Insest !gate Possible Sources of Staphylococcus Outbreaks 28.43 0.82 0.23 87.32
1 2s Plan Work flow 25 13 0.92 0.23 87 56

4 I valuate Work Performance of Subordinates 23.35 0.95 0.2.2 87 78
sa is Perform Biochemical Procedures fo Carbon Monoxide Determinations 39.09 037 0.22 88.00
I .S Prepare ( ultun Media 29.70 0.73 0 22 88.22
1 11 Deselc, or Rs'i the Organization of the Section 26.40 0.81 0 21 88 43
It 4 !)ium Subordinates in the Observance of Safety Practices 27.66 0.77 0.21 88 64

1 9 P. -rform Hematology Procedures for BleedingTime, Ivy Method 29.44 0.71 0.21 88.85
Ii Slum floss to I orate and Interpret Technical Information 25.89 0.78 0.20 89.06
1 IS Plan and S. hedult Work Assignments 24.11 0.83 0.20 89 26

11 24 Pertorm Blot heinital Procedures for Sabeylate 'Ave! 32.49 0.61 0.20 89 46
( Ii., Recommend Spe5ial Com\ nye Action for Recurring Problems 26.65 0.72 0.19 89.65

s i aluatt the Maintenance and Use of Equipment. Supplies and Work Space 23.86 0.80 0 19 89.84
N IS Pcrform 1 nnals st 5 for Urinary ( hlorides 35 03 0 54 0.19 90.03
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Appendix (Continued)

SAMPLE DIFFERENCE DESCRIPTION

GROUP 1 = APPRENTICE DENTAL LABORATORY TECHNICIANS (N =30)
GROUP 2 = JOURNEYMAN DENTAL LABORATORY TECHNICIANS (N=272)

1)1111 RI Nit I IN 11 R( 1 NI P1 RI ORSON(' CROUP I MINUS CROUP 2
R( 1 NI PI RI ORMING., CROI. P I

PI R( I Ni PI RI ORMIN(.. (.ROl P 2

I) ISA

I1

1 1St: Till I

rIol I h. 111.11 1,1,1.1111 I IIIIt hon. 12 87 33 33 20 47
I. MI% and Pt. VAR 11utts UAL', 51 10 70.00 18 90
11 f3 11,4, ompict. I otorc 54 78 73 33 18 55

M 6 %Iliot.lin Ilodmit I.utk. 52 57 70.00 17 43

1L. pat' 111114k itr Materials 20.96 36.67 15 71

I 1 Pl. pm. %AA riv, for 1), ni Inc it evatr 54.41 70 00 1539
I 7 M 11111.011 I k &mine I gaup:writ Own. 11 40 26 67 15 27

II 2u P k Va. lit D. mint. 54 78 70.00 15 22

II In I ur. and 1) 1114. omplek Denture. 55 51 70 00 14 49

II 2t, Irim1 J.I. 55 5 I 70 00 14 49

1 16 I UM IBA %-1)11, Ref Ll lots ('1.8.111 Itenio,..ole Partial 1Writures 13 24 26 67 13.43

I I Mt 111.16. (.t.c. 63 60 76 67 13 06

II 1 I I II lllll NJ. Irmo )C1111.111: %IOW% 56.99 70 00 13.01

II 4 It Jd 11.,%. and Pour i to ut Imprcv.ton to Prodtki: Stone Ma.ter 47 06 60.00 12.94

II (on.trtk1 I f1.11 1(.1st pities and Nile 10111, 49 26 60.00 10 74

I 2i So tk Mask r ( 29 78 40.00 10 22

1 = 11.11111.1111 11.811.111 %lit 111.11of %rtkulator Mounting Plate. 53 31 C3 33 10 02
.

1 1S As. )%II 1 11 0 RI 011 1 1 RI 51 S IN PI RCI NT PI RI ORMINC = 10.00 THROUGH -2000

1. 17 5.,1(113 I 1111s of I i.ed Partial Dentures 33 46 13 33 -20 12

II 4 Super.i. Dental I alloralors, SpeL (AI St 982501 20 22 0.00 -20 22I II i1111.1111 M.I1111.11 ( .1,1111g 11.k 33 82 13 33 -20.49

9 I .11, fit .lit S11)11l: Ils 40 81 20 90 -20 81

I 1(121,1.1 t I Ilk: I l till of I "logs 41 18 20.00 --21 18

A I s Pit k It of I I. it I Feat Gold I Crow ns. or Ponttes 37 87 16 67 -21 20

A I 1.1I.olitI 'Mt 11 1111.1%. or Ponta Balking 38.24 16.67 -21 57

19 I. si I k i.111,14,/1 Jilt! I rt 01 1111.0 . UMW m, or I vo.11 Partial Dentures 38 60 16.67 -21 94

I X Iti.V.11r MC1.11 l'.1,1t)t R ino.able Partial Denture,. 25.37 3.33 -22.03

It I 1 Snot ryme the I Ann Junin of Dental Prosthetic Applhowes 22 06 000 -2206
It 10 I ini.11 and Gold Crown.. or I iced Partial Dentures 38 97 16 67 -22 30
It IX Som. iore.t. and (turn Out mkt Alloy I nlay s., ( town.. or Ponlict 38 97 16 67 -22 30

It I Grind in Port. clain or At r$, he I Amp and Pontws 39 71 16 67 -23 04
K 2 ( in.t rut I .orrl Art it utak. ast. 43 38 20 00 -23 38

I aunt ate At rylk Resin 1.n.ket Crow n. 32 72 6 67 -26 05
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Appendix (Continued)

EXAMPLE INDIVIDUAL JOB DESCRIPTION

CASE CTRL NUMBER = 1134
NAME o = WITHHELD
GRADE = E-3

TOT MOS AFMS =015
NO' SUBORDINATES = NONE
MAJOR COMMAND = AIR FORCE SYSTEMS COMMAND
PRES WORK ASGNMT = CIVILIAN PAYROLL CLERK
EDUCATION LEVEL = 14
PLAN TO RE-ENLIST = PROBABLY YES
I FIND MY JOB = FAIRLY INTERESTING
UTI! OF TAL/TRNG = FAIRLY WELL
JOB INSIDE US = YES

SUM TIME CI V PAY = 99.9910,
ORGANIZATION/BASE = AEROSPACE MEDICAL DIVISION AFSC BROOKS AFB TEXAS

1) ISK le.tik 1111.1.
Per ( ent Cumulative

Time Spent Per Cent

I. -4 l'r. p Ir. Indisit1,1,11 Pas it....0:(1. tor ( isilidn I tnploss.c.
k tit 1'1,,(.0.. I'l roll ( lidni:s. tot ( ',Owl I inplosx.
I. ! M tk . 1.%, roll 1,10.inwnt, for ( isilwn P.*
I-. I '.1 11:1JIII l'is roll ( ,,ntiot 1.421.1ct for ( isilidn I niplo).eis

I. 2 l' I its I',,roll elidsi Sty. for ( ivillan I ruplosco
k t I pro, k ss I 01'k al 1 \ u. 11.1.11hC R.rort

c
Is I omut, ,ii I.,,,I mto,A.uh, ,. Deslok non., or IMIcra:nti.ils for Civslun Pay
I. 0, ,,,i,. \ ,tir I, .. of 1.3,,m, 'II, 10 ( 'ohms

I. :i 1..., j. II, ( t. ri:Il I 11111 !+.1. ( 11.111111 P.Il NI. non.

I. !-, l'r. .. 111.1 Post 11.1,1.. I )0. LIMI. nt 1, whorl/mg P.* and Changes of Pay for
i r.:11.1111 n:111" " '

/., 19 1'1.! S.1,1, Ilistors ,,nd Phs.K.11 Oita to lnclivtdital Retirement Records

k f. ( ',wilts or Post 1Ilotincnt. t,,r ( isilidn Pal
Is 12 t ,iiitaiii I P.ilun Individual 1 caw Et.t. ord.
k. I : 111:11.:In I ilk s ot I *111.111 P.* DOt MIK rus

Is :t rt.n..,s( isillidn t JO' \Wank
I. I I 1,,,, ( VII:I.III P.t I .1111111,.! Suternvnts

I. I 1,I.' Iii.litdo II I s Is- II.sord
K ,, I ,,,o1ot ,,r ro i 1(-1' 1,11 P n, for I isilwns Sus I) Js 1 irelighter Pay

I. 1,1 Ilitti.o, ( dr,' ( t. rate. to ( ,.titan Pa% Nt,iint.

Is z: I ii n i'it Ns', ( 'silt in ras 14%sord,

I. 2: Pr,t,ir., I mrl..%, t s I d, I a or Nut, I ,o, It, port
Is it 11,, 1101, ( wit r, or I .1,1i Is p, .1 Iii.,sunsc Option
Is II %hood'', Init..11, 1ppll. anon Ills ":.33 95 99

Is '11 Pie: o Ron,' I, ,,o4, '1,11..1110c, tor I Rib in 1 rimlo es 1 33 97 32

I. ii, It., ,t olio t I, ill in I'ds .nitt I cave Keoirsl, 1 33 98 66

I. ..'i Pi , it, I ,i i.I..., f . i t dt r it or StAk 1 ,i' It cp.rt 133 99 99

8.00 800
6 67 14 67

6.67 21.33

5.33 26 66

5 33 32.00

5 33 37 33

5 33 42.66

5 33 48 00

5 33 53.33

5 33 .58 66
4.00 62 66

4.00 66 66

4.00 70.66

400 74 66

400 78 66

2.67 81.33

2 67 83 99

2 67 86.66

2 67 89.33

2 67 91.99

1 33 93 33

1 13 94.66
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FUNCTIONAL JOB ANALYSIS

Sidney A. Fine

The presentation of Functional Job Analysis to this distinguished
group on the occasion of this Navy Symposium looking forward to occu-
pational res^arch in 1980, happens to coincide with the 25th anniver-
sary of this methodology. All persons registered for employment at the
United States Employment Service are classified and coded according to
the functional job analysis method. Its debut occurred in a paper I pre-
sented at the American Psychological Association in Chicago in 1948.
The concepts in that paper were the outcome of my experience in developing
job families in the Employment Service to assist in the mobility and
placement of civilains during World War II and the development of a
military occupational classification along functional lines. Essent-
ially, in both instances, the object was to'classify jobs according
to their similarities in functional requirements of workers. The advan-
tages for both worker and employer from the standpoint of flexibility,
mobility, and maximization of training were clear.

The challenge was hor to articulate these functional skills and how
to relate them to functional requirements of jobs. This was the
theme of the original paper and therein the research outlines for FJA
were promulgated, later to become the Functional Occupational Class-
ification Project of the United States Employment Service, a joint
United States Air Force and Department of Labor undertaking.

Initially FJA was developed as a method of job" classification in
the employment service for uSe in placement, counseling and reporting.
This was embodied in the 1965 third edition of the Dictionary of Occu-
pational Titles. The main outlines of the classification system were
completed in 1959. The FJA concept; were applied and researched in des-
cribing and paying hard science personnel at the Applied Physics Labora-
tory; in designing a rehabilitation workshop for schizophrenic patients in
St. Elizabeths hospital; in measuring the impact of automation on job
structure and worker health in several major manufacturing concerns;
in designing a classification system for statistical reporting and place-
ment of workers in developing countries under the aegis of the Inter-

'national Labour Office, and recently, in developing a system of train-
ing manpower specialists to develop and design jobs for disadvantaged
persons.

In this last instance, FJA became a component of a Systems Approach
to Manpower Planning and Utilization. It is this format that was in-
corporated in the National Task Bank of over 550 tasks in the social
welfare industry and that is currently being used in one degree or
another in manpower planning in the welfare departments of perhaps 25
states and numerous other public and private agencies. Two of the current
applications are in an electrical manufacturing concern, where it is
an input to management counseling; and In a bank, where it lei the boot°

for devPlopIng an Intergrnted personnel system.
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The theme of this presentation, suggested by my wife, follows

this Zen saviug

"If you are going to walk, walk
If you are going to sit, sit
But above all, don't wobble."

We laborers in occupational cl sification are all trying to get

rid of thi wobble in job analysis b use reliable and valid informa-

tion about jobs is so basic to everything that needs to be done in

manpower and personnel work. Doctors McCormick and Crystal try to get

rid of the wobble of rather uncertain inputs by using statistics and

computers. I try to get rid of it through the use of words to control

perceptions at the source. I prefer words because when push comes to

shove, job analysis is a means of communication and communication is

with words. I don't have to translate words into figures and figures

back into words. Furthermore, values and needs are implicit in words

and our organization of them into messages. It is in these messages

about work to workers, supervisors, and decision makers where we need

to chid the ultimate explanation of our statistics anyway. In any

case, let me hasten to say that in my opinion all of us are still

working around the periphery of the central problem, if the central

problem is productivity and worker satisfaction and growth. In the

main, we are all focusing on the work itself as though the worker,

like some depersonalized thing, comes to the work place geared to

take his place and perform only those actions represented in a job,

description. This, of course, is not so. But nevertheless, there is

something to be said for achieving clarity al:Jut the work itself and

for this none of us need to apologize.

My presentation illustrated by the graphics on pages 71 to 75

follows this outline:

I. I will show you a Task Statement prepared according to FJA

Technique and describe its structure.

2. I will describe how a Task Statement is controlled and how

reliability and validity are achieved.

3. I will present two of the operational FJA Task Statements:

Performance Standards and Training Content.

4. I will briefly discuss the task in the work situation.

5.. I will consider the place of the task in the System and

some applications therein.

As, 1 result, I hops you will see the attempt to eliminate the wobble,

the importance of task rather than job, and finally that FJA in its

prc,zent formulation is far more than a job analysis technique. It is

nothing less than a total system of perceiving and thinking about

pe,ulle at work, even though some parts are as yet terra incognita.

Statement

Functional lob Analysis defines a task as follows:

"A task is an action or action sequence grouped through
time, designed to contribute a specified end result to the
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accomplishment of an objective and for which functional
levels and orientation can be reliably assigned. The task
action or action sequence may be primarily physical (such
as operating an electric typewriter), or primarily mental
(such as analyzing, data) and/or primarily interpersonal
(such as consulting with another person).*"

From the first graphic, the important elements of a task state-
ment can be seen. there are two such elements: (1) the action the
worker is expected to perform; and (2) the result expected of the
worker action. The action is: Types/transcribes standard form letter;
and the result expected is: To prepare letter for mailing. You will
note that these two elements are separated by the prepositional phrase,
"in order to." Additional material is included in the task statement
which indicates the resources the worker draws upon for the task, and
some indication of the level of instruction, that is, the prescription/
discretion mix, that the worker must follow.

This format for the task statement fulfills the definition of the
task and answers the five basic questions that FJA asks as to the
information the task statement is supposed to provide, namely:

Who:

What Action?

To accomplish what immediate result?
With what tools/equipment/work aids?
Upon what instructions?

In the task statement shown, the additional information is represented by
the phrases: "Including specified information from records provided, following
standard operating procedure (SOP) fot form letter, but adjusting standard
form as required, for clarity and smoothness."

Controls

Task statements are spoken of as controllekl. This means that the func-
tional levels and orientation can be reliably assigned as required by the
definition. Levels and orientation are the two measures based on the worker
function scales shown in this second graphic. The Worker Functions scales
relate to data, people, and things. These scales, which are used in the
DOT Classification System to classify all jobs in the American economy,
purport to describe all the possible things that people can do to get work
done. The scales are ordinal; that is to say, any function in the
scale includes the functions below, and exclude the functions above. The
method for using these scales is to assign one function from each scale -
the highest applicable in each instance - to any given task. This is done
on the theory that a whole person is functioning in every signle instance,
and, he is functioning physically, mentally, and interpersonally in
relation to some type of data, people, and things input, although the mix
of these three may vary considerably. Thus, in the task shown in the
first graphic, the three relevant functional levels are: compiling (for
data); taking instructions (for people); and operating/controlling (for
things). By selecting these three functions for this task, the worker's
relationship to all possible functions, all possible actions workers can
do are indicated. This is the level measure. The orientation measure

seeks fo show the relative involvement of the worker with data, people
and things, the total being 100%. The convention used is to indicate this

°IV 1-2.3
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in units of 5% an,4 assigning at least 5% where hardly any involvement is
indicated. This is done on the theory that the whole person is involved
even if you can't see it. The orientation percentages are 70% for data,
5% for people, and 25% for things. The primary involvement in this task
is considered to be data, the secondary involvement things, with the people
involvement being negligible. The 70% assigned to data signifies that
even though this task involves workers with a typewriter, on a continuous
basis, the standards on the basis of which this worker will primarily
be judged in this task are data standards.

There are four more scales, all of which appear in the brochure
Functional Job Analysis Scales: A Desk Aid. From the other information in
the task, using these other four sca]es, it can be determined that this worker
is functioning on an instructional level of 2, a reasoning level of 3,
a math level of 1, and a language level of 4. Now the important thing
about the ratings is that they can be reliably arrived at, which is

parr of the definition for a task. What this means is, that any group of
people looking at this task individually would assign approximately tha
same ratings for this task. This is what is meant by a controlled task
statement.

Operational Inferences FJA Task Statements

The original task statement shown in the first graphic/and the
superimposed message on it must be noted.

"To do this task,- to these standards, the worker needs this training."

. From an explicit statement it is possible to derive two types a
performance standards - (1) descriptive standards; and (2) numerical stand-
ards. Although stated somewhat generally, these standards derive directly
from the task statement itself. There is no great leap into recondite or
abstract concepts. In methodology, one uses both types of performance
standards, because he recognizes the potential of descriptive standards
to cover the wholeness of a performance, and the numerical standards to
cover very limited, measurable aspects of a performance.

When a task is explicitly stated in this form, when it is controlled
for reliability, and from which performance standards of the type indicated
can be formulated - then it is possible to express the training required.
Here again are noted two types of training - (1) the more generalized or
functional training; and (2) the specific content training relating to the
particular work situation in which the task occurs. Another way to think
of these two types of training is that the functional training is the general
training which the person brings to the job, whereas the specific training
relates to the skills lie acquireg in the particular establishment in which
he is working, on-the-job-training. These statements refer directly to the
standards and to the task, and together the three areas of information
tom d whole, summarized by the concept that to do this task to these
,tandards the worker needs this training. When one examines these three types
of information it is noted that the task statement focuses on verbs,
the performance standards on adjectives and adverbs, and the training
content oz nouns.

1-2.4
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The Task in the Work Situation

In this graphic and the one that follows, note the task, the unit
of observation, in the larger context of the work situation. In FJA
the behavior or worker action phrase is ultimately expressed in terms
of Things, Data, and People functions. It is a resultant of worker
qualifications. The worker can perform the task at-the specified level
of functioning and the standards required because of his aptitudes, his
basic generic skills in reading, in math and language, and on top of that
his training and experience. When one looks at the aptitude profile re-
quirements developed with tests like the General Aptitude Test Battery
(GATB), he will find that a dominant function or combination of functions con-
sistently calls for similar patterns of minimum aptitudes. FJA is as good
a method as any available today to establish synthetic validity. Because
it focuses on tasks and requires a thorough cask analysis Of a job, it
may actually prove to have an advantage in precision over other methods.

On the other side of the task, the end result, the precise objective
of the behavior, needs to be a contribution to the objective of the organi-
zational activity and is,indeed determined by the purpose, goals, resources,
and constraints of the work-doing system.

The second graphic illustrating the task in the work situation is
intended to show the level of specificity for which FJA strives. It shows
levels of specificity in task statements beyond the functional levels at-
tempted by FJA. It is possible to express actions as physical motions as in
time and mbtion study, a minuteness that is quite desirable for engine-
ering and physical rehabilitation purposes but quite ineffective for
.2ommunicating ordinarily perceived work activities. Such detail would
parallel the output specif',..ations used to describe the potential of
machines and equipment.

AlthoughTJA rejects this level of specificity, this chart and the
analogous formulations that it demonstrates can be made in engineering con-
texts. It approaches the matter of perceiving and describing work activity
with an attempt at engineering precision.

The Task in the System

The more we analyzed the task from the functional standpoint, the
more we began to understand the work situation., We proceeded to explore
the work situations from the standpoint of productivity and of worker
growth. As we enlarged our vision and our experience we even dared to
think that we had somehow captured a fundamental unit of observation
and that perhaps we had the tiger by the tail. This is represented in
the next graphic, which portrays the work-doing system.

As you can see, we conceived the work-doing system as focused on
the dual purpose of Productivity and Worker Growth. We then asked:
What are the components that contribute to this dual purpose? The
answer, hardly a revelation, appeared to be: The Worker, the Work
Organization, and the Work. Did this simple formulation actually
encompass all the significant variables of a work-doing system?
Suffice it to say in this limited space and time that, as I have
elsewhere elaborated, the answer to that question is proving to be
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"YES". At any rate; it has been a formulation of enormous power on
the basis of which it has been possible to develop a Systems Approach
to Manpower Planning. As you saw a little while ago, this graphic is
really a systems version of the graphic showing the inputs to the

tasks. It is a sort of oak tree that grew out of the acorn, or per-
haps a beanstalk'that emerged from the bean. Who knows how high it

will grow or where it shall lead.

Already, it has led very constructively to interesting places.
By careful analysis of the structure of each component and the
dynamics of their interaction, we have been able to develop specific
meta-tools for each component. For example, with regard to the

worker, we have developed a semi-structured interview that can be
administered as a self-report or as a face-to-face interview. In

both instances, we have added significant skills to the armamentarium
of the personnel interviewer.

With regard to the Work, we have developed a definitive tech-
nique for job design and work flow analysis as well as the analysis

of tasks which is basic. Here we have provided fundamental skills

of a professional nature to the occupational analyst.

With regard to the Work Organization, we have developed a
system analysis approach that ties organizational analysis to work

and worker analysis, and an organization's goals and objectives to
a worker's tasks. In doing so, a channel of communication is
provided between management and the worker.

I have described FJA as an analytic tool and as an heuristic

device: I should like to conclude by stressing its use as a
language of communication among the personnel most concerned with
the basic components of the manpower system.

In recent years, man has discovered that the achievement of
ordered efficiency and its introduction into life processes is not
the answer to his problems it once seemed. On the contrary, unique

And disparate technologies, although clever and effective in them-
selves and in terms of the specific problems to which they have been
addressed, tend to find themselves in competition and often in con-
flict with one another resulting in, something less than efficiency- -

in fact, resulting in partializing, separating, fragmenting--the
whole is lost in sophisticated disharmony of the parts. What has

;pired and encouraged me about my 25 years of work with FJA is that

has had the reverse effect. It has brought things together. It

brought people together. It has created an ever deeper under-
Wing of, and an ever greater organic wholeness in an approach to

work. I commend it to you.

69 1-2.5



FOOTNOTES

*S. A. Fine and W. W. Wiley, "An Introduction to Functional Job Analysis,"
W. E. Upjohn Institute for Employment Research, 1971.
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GRAPHIC 1

Data I peopl.

w r. 1.011. 1

313 1 1A I 2B

I Data I People Thum Reas. I Math. I Lang.

ORIENTATION irc-rn.
70' I 50/ 125% 2 3

G.E. D.

1

TASK NO.

'4

6`) Al: (To be completed by individual user.) OBJECTIVE:(To_he completed by individual user.)

TASK. Tys 'transcribes standard form letter, Including specified information from records provided,
f ullowing S U P. for form letter, but adjusting standard form as required for clarity and smoothness,
etc., in orth.r to prepare letter for mail:ng.

TO DO THIS TASK

PF Cr 11V. ANCE STAN D A II DS

OPWriptivi,

Typ. c vyvtli rea.unelile speN1 and accuracy.
f. &Milo( of letter 1.. correct.

Am, Llmoesiarlitistments are made correctly.

Nome' ,11

Cr,, ,:,!, letter in X period of tam,
No om ,Irrer $.1nrir, mechanscel,

or arlincrinent errors per litter.
Fevo.r than X orors,ons of information

per X no. lettric typed,

THESE STANDARDS

TRAINING CONTENT

Functional:

How to type:, letters.
How to transcribe material, correcting

mechanical errors.
How to combine two written sets of data into one.

Specific:

How to obtain records and find information
in them.

Knowledge of S.O.P. for standard letter format:
how/where to include information.

Knowledge of information required in letter.
How to use particular typewriter provided.

THE WORKER NEEDS THIS TRAINING

Copyright:, W. E. Upjohn Institute for Employment Research, June 1973
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THE CONCEPT OF MODULES IN MILITARY JOBS1

Robert W. Stephenson

and

Bertha H. Cory Cecil D. Johnson

A new, more specific language to describe jobs is being developed
based upon clusters of work tasks that tend to go together occupation-
ally and organizationally in meaningful ways. The task clusters have
been tentatively titled "duty modules". Current research is focused
upon testing the construct validity of duty modules based upon job
content for potential application to personnel management, occupational

(
training, and manning table preparation systems of the Army.

Originally, job content modules were formulated for the predominant
enlisted MOS in the Infantry Rifle Platoon, using job analysis data from
the Army's Military Occupational Data Bank. Since no similar basic
source data were available for a required set of Officer MOS, specially
designed job analyses were conducted on jobs that Infantry and Quarter-
raster Officers fill. These task data were used to formulate an experi-
mental set of officer job content modules which served as a companion to
the enlisted job content modules. Both sets were constructed on the
basis of occupational similarity.

The experimental job content modules were then put to various tests
to determine their coincidence with the clustering of tasks that occur
in actual assignments in field units, and with the mission elements which
are activities that are used to design, and evaluate the performance of
organizational units.

Testift that has been done to date indicates that the duty modules
that were designed appear to have some useful and valuable characteris-
tics.

They are designed in terms of a variety of job specialties
rather than a single one, and show a wore definitive cross relationship
between jobs and MOS.

T1-2y are designed in terms of economy in that they describe
a position with fewer items than a task description, but are more speci-
fic than a generalized MOS.

They are readily adapta)le to computer processing, can
currently use the CODAP system of task analysis.

They can be related to unit capability and performance at
a level of activity common to both job classification, personnel assign-
ment, and career management.

Analysis in process will provide a basis for modifying and improving
the utility of the duty modules. However, the very modularity of the
task clusters requires that a wide number of MOS, units, and manning-table

87
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duty positions be used in validating the modules. Evidence from all
MOS and duty positions with which a duty module is concerned is needed
before a final resolution on a specific duty module can be obtained.

1
This is an abstract of Dr. Stephenson's presentation. A complete
report on the duty module concept will be published later by the
U.S. Army Research Institute for the Behavioral and Social Sciences
based on work being carried on under their contract, DAHC19-71-C-0004
"A Taxonomic Base for Future Management Information and Decision
Systems", with the American Institutes for Research, Washington, D.C.
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POSITION ANALYSIS QUESTIONNAIRE (PAQ)1

Ernest J. McCormick

Previously the field of occupational analysis has generally been character-
ized by ver)al descriptions of job activities and other job variables. The
conventional essay type job descriptions certainly provide useful information
for other purposes; however, it would be useful to have job data that have been
more systematically collected making possible some form of "quantification" of
relevant job information. Recently there have been a few approaches to the
analysis of jobs somewhat more systematic and providing for such quantification.

In this regard, we have developed what we refer to as the Position Analysis
Questionnaire (PAQ), the intent of which was to fulfill the following objectives:

1 To provide a generalized, structured, job analysis procedure lending
itself to use in the analysis of a wide range of jobs. Fulfillment
of this objective would require analysis of jobs in terms of each of
a number of "units" of job-related data and particularly, the use of
units that would characterize corresponding human behaviors that might
be involved in jobs in various,_ technological areas. We have referred
to such units as "worker-oriented" job elements, as contrasted with
"job-oriented" job elements. The worker-oriented job elements tend to
characterize or imply the human behaviors in jobs rather than the work
outputs of jobs.

2 To incorporate in a basic frame of reference the analysis pro-
cedure that is predicated on the basic "types" of functions character
ized by the psychologists as the stimulus-organ m-response paradigm
(S-O-R). (An organism receives stimuli from the environment, such
stimuli operaL.ag on the organism to bring about a response.) Opera-
tionally, it was planned that :ovision be made in the job analysis
procedure for analyLl" in terms of intonation input, mediation
processes, and output. In addition, provision was made for analyzing
jobs in terms of interpersonal relationships, situational variables,
and miscellaneous characteristics.

3. To provide for the quantification of job-related rata by the applica-
tion of appropriate measurement techniques and principles in the
analysis process.

Nature of the PAQ

The PAQ used.in the research to be reported (Form A) included 189 job
elements, each of which provided for the analysis of any given job in terms of
"human behaviors," or that would imply such behaviors. The FAQ was organized
into six divisions that incorporated the frame of reference mentioned above
(irr-rmation input, mediation processes, and output). These divisions are listed
below, along with an example of a job element in each division.

-4.3
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Division of PAQ Example of Job Element

1. Information Input Use of Written Materials

2. Mediation Processes Coding/decoding

3. Work Output Use of Keyboard Devices

4. Interpersonal Activities Interviewing

5. Work Situation and Job Context Working in High Temperatures

6. Miscellaneous Aspects Irregular Hours

41k

In the analysis of jobs using PAQ, provision was made for the use, with
any given job element, of an appropriate rating scale. Various types of scales
were used, such as the following:

Importance. (The importance of the job element to the job.)

Time. (The time for which the behavior or situation is applicable).

Use. (The "use" of certain materials, such as sources of job information.)

Special codes. (These were used in the case of certain specific job elements.)

Check items. (For certain job elements there was provision for indicating
whether the element did or did not apply-to the job.)

Except for the check-list scales, most of the scales were six point scales.

Job Dimensions Based on the PAQ

Job data based on the PAQ were subjected to a series of factor analyses in
order to identify what are referred to as "job dimensions." In these analyses,
data for 536 jobs were used, including those from many different industries, and
representing a wide variety of jobs. One factor analysis was carried out on the
basis of 150 of the job elements. (The jub.elements not included in this analysis
were those used infrequently in the analysis of jobs, or used with limited reli-
ability.) This factor analysis, referred to as an "overall" factor analysis,
resulted in the identification of the 5 ?overall" job dimensions. The other
factor analyses were carried out with the job elements within each of the six
divisions of the PAQ, as listed above. These factor analyses resulted in the
identification of 27 job dimensions. ,Examples of the job dimensions resulting
from these factor analyses are:-

Division of PAQ Example of Job Dimension

1. Information Input

2. Mediation Processes

Visual Input from Devices/Materials

Information Processing

3. Work Output Machine/process Control

1-4.2
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Division of PAQ Example of Job Dimension

4. Interpersonal Activities Job-related Information Exchange

5. Work Situation and Job Context Personally Demanding Situations

6. Miscellaneous Aspects Unstructured vs. Structured Work

Given suchijob dimensions, it is possi e to derive, statistically, a job
dimension score (actually a factor score) fR each job on each of the dimensions.
These factor scores are based on an e n consisting of statistically-derived
weights for the ratings on those particular job elements which dominantly "charac-
terize" the job dimension in question. Thus, for any given job it is possible to
derive a profile of job dimension scores. These job dimension scores were used
aE quantitative indexes of jobs in connection with two experimental applications
of PAQ data. One of these applications was in the framework of estimating the
aptitude requirements of jobs, and the other in the framework of estimating compen-
sation rates for jobs,

Use of PAQ Data for Job Component Validity

One of the possible applications ofPAQ data about jobs is fn the context
of job component validity (what has commonly been referred to as synthetic
validity). In general terms, this concept is predicted upon the assumption
that jobs involving tne same basic "human behavior" require ,the same basic hu-
man attribute(s) - in so far as that particular human behavior i3 concerned.
In the case of data from the PAQ, it is hypothesized hat jobs comparable in

NItrm
terms of job dimension scores on a given job'dimension susably require es-
sentially the same human attribute(s) for successful per ance of,such behav-
ior. If the level of the human attribute required for performance of some
basic type of huMan behavior can be determined with reasonable statistical con-
fidence, it would then be possible to apply such findings to other jobs. Thus,
the basic ttame of reflrence of the job component validity concept is the attri-
bute requirements of jobs might be derived statistically on the basis of "common
denominators" of jobs without need for conventional test validation procJdures
in the case of each and every iob.

In exploring the possible use of PAQ data for the purpose of establishing
the job cop:Ism:neat validity of jobs the mean test 6cores on each of 9 tests of
the General Aptitude Test Battery (GATB) of the United States Training and
Employment Service for 90 jobs were used. These mean test scores were used as
indications of the relative "importance" of the attributes measured by the
individual tests to successful performance of the jobs, on,the assumption that
the individuals have teed to 'grativate into jobs that are commensurate with
their own abilities. thus. for any given test, it would be assumed that the
jobs whose incumbents have high meat test scores on that test requirerpore of
the quality measured by the test than those jobs whose incumbents hay low mean
test scores.

PAQ's for 179 jobs corresponded with these\90 jobs for which GATB test
scores were available. (In certain instances PAQ's were available 'or 2'or more
jobs that corresponded with 1 of the 90 jobs.)

1-4. 3
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The job dimension scores of the 179 jobs were used as "predictors" of
mean test scores of incumbents on the corresponding 90 jobs, separate
analyses being carried out for each of the 9 tests for which test scores or
incumbents were available. By use of a regression analysis, it was possible
to identify statistically a combination of job dimension scores that gave the
optimum degree of correlation with the mean test scores of job incumbents.
The multiple correlations resulting from this analysis are listed below for
the 9 tests.

GATB Test

G - Intelligence
- Verbal

N - Numerical
S - Spatial
P - Form perception
Q - Clerical perception
K - Motor coordination
F - Finger dexterity
M - Manual dexterity

Multiple Correlation

.78

.80

.75

.70

.62

.73

.71

.64

.59

These correlations range from .59 to .80 with a median of .70.
,tude of these correlations 'Strongly suggests it would be possible to
aptitude requirements of jobs on the basis of quantitative data from
without need for conventional test validation.

Estimation of Compensation Rates for Joi,s Based on the PAQ

The magnir
estimate the
the PAQ,

In connection with establishment of compensation rates of jobs, one might
hypothesize such rates should be comparable for jobs with similar requirements
as far as human behaviors are concerned. The basic approach to application of
PAQ data in this frame of reference was comparable to that used in the job com-
ponent validity phase mentioned above. In this instance, however, the "criterion"
used was the monthly wage or salary rate for each job included in the analysis.
A sample of 340 jobs from a variety of industries and different parts of the
country was used in this phase. The job dimension scores for these jobs were
used as predictors of their monthly rates of compensation. crolas-validation
procedure was used which involved dividing the total sample into two sub-samples,
and deriving, by regression analysis, the combination of job dimension scores
that best predicted the going rates within the sample. The resulting equation
derived for one sample (subsample A or B) was then applied to the other sample
(subsample B or A respectively). The estimated compensation rates so derived
were then correlated with actual rates of pay in the sample in question.

Multiple Correlation
Initial sample

A .87

B .90

A & B .87

Cross-Validation Correlation
Other sample

81

B

A

.85

.83
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The correlations generally were in the mid- to upper-eighties. In a
couple of specific situations estimated compensation rates (based on the results
of analyses of these 340 jobs), as applied to jobs in each of two organizations,
resulted in correlatiods with actual rates of pay for jobs in those organizations
of .93 and .94.

Discussion

On the basis of data derived from the study, it seems evident the use
of a structured type of job analysis procedure, such as the PAQ, can serve as
the basis for quantifying jobs in a manner that may serve certain practical
objectives. In turn, it appears to be within the realm of possibility to use
date so geherated as the basis for establishing aptitude requirements for jobs

and deriving indexes of job values that can be used directly for getting com-
pensation rates. To the extent these objectives could be fulfilled it would
then be possible to eliminate the usual test validation and job evaluation
procedures otherwise required.

Application of PAQ to Naval Billets

The PAQ was used in the analysis of a sample of naval billets as the
basis for comparison of compensation rates for naval personnel related to the
compensation ratep that would be applicable to civilian jobs with corresponding
job characteristics. The sample included 617 billets of enlisted personnel
aboard three aircraft carriers and in 6 air squadrons, and the billets of
249 officers at that time attended the Naval Postgraduate School or attached
to the Naval Safety Center. In the case of the officer billet:.,/ the 9fficers
themselves used the PAQ as the basis for describing the billet held on their
previous assignMent.

As the basis for the estimation of compensation ra es for naval personnel,
three sets of assumptions were made, varying in the as med "status" of the
individual, including his dependency status and his "intent" to remain in the
service (which would, of course, influence the estimated financial benefits in
the form of retirement pay). In general terms, these assumptions provided a
"high" and "low" value for each hypothetical incumbent, and might thus, reflect
the "range" of financial benefits that could be characteristic of incumbents
of any given rate or rank.

*On the basis of the PAQ analyses of the billets, a compensation rate
estimate for civilian jobs with corresponding characteristics was 'derived,

based on data from a fairly large sample of civilian jobs that had been analyzed
with the PAQ. These values were adjusted to reflect average increments in
earnings since the original data were obtained for the civilian jobs.

The comparisons were made on two bases; namely, the estimate of the
direct or "take home" pay (including certain specific money equivalents) and

total compensation (including all possible forms of fringe benefits, as might
be applicable to both naval and civilian jobs).

1-4.5
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Results of these comparisons are shown in Figures 1 and 2. Note that com-
parisons in the case cif certain ranks are based on very small cumbers of
cases; and thus should be discounted.

By and large, these comparisons point up the fact that the actual com-
pensation for incumbents of naval billets tends to be lower than that for
incumbents of civilian jobs having similar characteristics.

1-4.6
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FOOTNOTES,

1
This paper is based in large part on the following:

McCormick, E.J., Jeatmeret, P.R., 6 Mecham, R.C. A study of job
characteristics and job dimensions as based on the Position
Analysis Questionnaire (PAQ). Journal of Applied Psychology,
1972, 56 (4), 347-368.
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CAREER DEVELOPMENT SESSION

INTRODUCTORY REMARKS

Edwin A. Fleishman

The general area of research on careers is quite an active one

at present, covering a variety of facets. The Navy's interest in

this field, as a research domain, was until recently primarily di-
rected at problems of personnel retention in the Navy. A great

deal of effort was expended on identifying what factors lead to
retention of Navy personnel after the first or subsequent enlistments,
with a view to translating these findings into policies and proce-
urs for getting personnel to re-enlist.

The new emphasis on problems facing the Navy as a result of the
all volunteer defense forces and zero draft have forced us into a
more sophisticated and differentiated look at the Navy's career

motivation and development problems. Consequently, it is timely

that we examine what is happening in research on various aspects of
this problem in other sectors as well as in the Navy.

An I reviewed this general area of work, to prepare this session
of the program, I thought about the areas that ought to be represented.
There appeared to be a number of people with models, with various ones
in different stages of development and with different amounts of data

to support such models. These models had been applied in different
contexts -- educational, managerial, industrial, military and the like.

Some research has been mainly descriptive, emphasizing what
happens as occupational choices are made at different points in
career progression. Other research has been interested in the moti-

vational aspects of careers. In this work, interest is in the needs

and incentives which bring an individual into a career field. Why

does he choose a given field or why does he stay in it? What are the

motivational factors that energize and channel individual behavior in

a given career progression?

The topic of socialization is another increasingly investigated
one in this area. Once in a career field, or in an organizational
setting, what are the factors in the individual's eLvironment and
life space which shipe his choices? Another related focus in this

area is centered on the process of decision-making. What is the
decision-making process that individuals engage in at various stages

of their life and work histories?

Then, there are the active areas of research on career counseling
and occupational information systems. These may be institutional
(such as systems in business, education, and military contexts) and
individual (such as that involved in the individual counseling setting).
And, finally; there is the increasing concern between individual and
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organizational needs and values and the interaction between them as
a basis for undeistanding and predicting the career development
process.

In selecting our participants I have tried to keep these aspects
of the prObrim in mind. We are fortunate in having some of the leading
researchers in the country now working in these areas. Our format is
to begin with some general theoretical and conceptual developments and
their application. We will then move to some specific methodological
developments and specific problem applications, closing with recent
work on specific Navy career motivation questions.

Specifically, Dr. Walsh will deal with Holland's theory of
occupational choice and, in particular, with the concept of congrUence
which has proven useful in this area. Dr. Tiedeman will describe a
system for decision-making at various critical points during an
individual's career, with emphasis on computer applications in the
counseling process where occupational information can be more effec-
tively applied to the individual's needi. Dr. Korman will deal with
the individual once he is in a career pattern and will focus on
changes in career pattErns and the conditions under which people
continue to grow or decline in their career achievements. Dr. England
will describe his work on the value systems of managers and adminisrators
with emphasis on the measurement of values. His interest, in part, has
been on ways careers influence values and how values influence careers.

Finally, Dr. Glickman will describe some recent model development
and research on career motivation in the Navy context.
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. HOLLAND'S THEORY AND THE CONCEPT OF CONGRUENCE

W. Bruce Walsh

Holland, regarding interests and vocational preferences as expressions
of personality, 4evelopea a theory of careers (Holland, 1973). In his theory

Holland makes three assumptions based on the notion that vocational behavior
is a ,function of the interaction between the person and the environment.
The first assumption is that people may be characterized by their resemblance
to one or more personality types (the Realistic type, the Investigative type,
the Social type, the Conventional type, the Enterprising type, and the
Artistic type). In general people possess characteristics of all 6 types,
but Holland suggests that each individual behaves in a manner which reflects
one or two of these orientations more strongly than others. Therefore, the

closer an individual resembles a type, the more likely it is he will exhibit
personal characteristics and behavior consistent with that type. To opera-

tionalize the six personality types Holland developed the Vocational
Preference Inventory (Holland, 1965) and more recently the Self Directed
Search (Holland, 19/2).

A second assumption is that the environments in which people live may
be characterized by their resemblance to one or more same named model environ-

ments. For each type there is a related environment (Realistic, Investigative,
Social, Conventional, Enterptising, and Artistic). The theory hypothesizes
that Investigative types will seek out and enter Investigative.occdpations
(environments) and that Artistic types will select Artistic occupations

(environments). Existing evidence does indicate that individuals tend to
choose college major environments and occupational environments consistent
with their personal orientations (Holland, 1962, 1968; Lacey, 1971; Lopez,
1962; Osipow, 1970; Osipow,1Ashby, and Wall, 1966; Gaffey and Walsh, submitted).

The third assumption is that congruent person-environment interactions
(a Realistic personality type in a Realistic environment) lead to outcomes
that are predictable and understandable from the knowledge of the person-

ality types and the environmental models. The outcomes include vocational

choice, vocational stability and achievement, personal stability, and

satisfaction. Thus, Holland's Theory suggests that congruent person-
environment relations are conducive to stability, achievement, and satis-

faction. It is primarily this suggestion (hypothesis) that cur work has ex-
plored through a number of studies, five of which I will discuss today.

The first study (with Russel, 1969) explored the differences reported
in personal adjustment problems between freshmen students (male and female)
who made a congruent college major choice and students who made an incon-

gruent choice. The prediction was that individuals reporting congruent
person-environment relations would tend to report fewer personal adjustment
problems when compared to the incongruent groups.

101.
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The congruent and incongruent choice groups were defined, according to
Holland's theory. This definition of congruence used reported college major
choice to define the environment and the Vocational Preference Inventory to
define the student. A congruent college, major choice was one that was con-
sistent with the student's primary personality type (highest scale score)
as operationally defined by the Vocational Preference Inventory. For
example, a student reporting a college major choice (accounting) consistent
with his peak score (Conventional) on the VPI was labeled congruent (identical
one-letter codes). Thus, congruence was defined as consistence between what
the student is doing (college major) and what the inventory (VPI) suggests
he might be doing. An incongruent college major choice (music) was one
that was not consistent with the primary personality type (Realistic) of
the student.

A word more about the Vocational Preference Inventory does seem appro-
priate at this point. To operationalize his 6 personality types Holland
.developed the VPI (a personality inventory composed of occupational titles).
Holland reasoned that preferences are related to personality, and preferences
are related to interests. Therefore, interest must be related to person-
ality; hence, interest inventories are personality inventories. Thus, the
basic idea behind the VPI (which i3 composed of 160 occupational titles) is
that preferences for occupations are expressions of personality. If an
individual prefers a large number of occupations associated with a person-
ality orientation this tells us something about his coping behavior and his
dominant personality style. In general, the results of the validity studies
(concurrent and predictive) lend support to the meaning attributed to the
scales (Realistic, Investigative, Social, Conventional, Enterprising, and
Artistic). Test-retest reliability- coefficients are adequate.

In the first study with Russell personal adjustment was defined
operationally with the Mooney Problem Checklist (Mooney and Gordon, 1950).
The MPC was constructed to aid students in expressing their personal problems.
To respond a student underlines problems which trouble him. The total number
of reported problems was the score obtained for each student. No reliability
and validity coefficients are reported for the MPC. The author believes the
reliability and validity coefficients would be subject to error because of
the change that takes place in the individual and the way he perceives his
problems.

The sample for the study consisted of 65 third quarter freshmen female
students and 59 third quarter freshmen male students in the Ohio State
University residence halls. These students made up 4 groups--male and
female congruent and male and female incongruent.

Sex

Male Female

Congruent N= 20 N = 30
Congruence

Incongruent 39 N = 35
,
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Three hypotheses were tested by means of analysis of variance for
unequal numbers for the adjustment scores (1, the congruence hypothesis, 2,
the sex hypothesis, and 3, the interaction between congruence and sex
hypothesis). We were most interested in the congruence hypothesis. '.he
findings revealed that students who made a congruent college major choice
reported fewer, personal adjustment problems than students who made'an
incongruent choice. This Finding was significant for males and approached
significance for females. The results are consistent with Holland's notion
that congruent person-environment interactions are conducive to better
maintenance of personal stability.

The second study (with Lewis, 1972) explored differences on personality
variables between freshmen students who made congruent, incongruent, and
this time we added an undecided group. Our thinking was that individuals
reporting congruent person-environment relations would tend to be more
personally stable when compared to the incongruent and the undecided groups.

_ ____
The congruent and incongruent college major choice groups were opera-

tionally defined as in the previous study. The congruent groups were
composed of students who reported a college major choice consistent with
their primary personality type determined by the VPI. The incongruent
groups were composedvof students who reported a major inconsistent with
their primary personality type. The undecided groups consisted of students
who reported no major or indicated an undecided status.

The personality variables were operationally defined by the Omnibus
Personality Inventory (Heist and Yonge, 1968). This we thought would be a
more rigorous definition of personality than the Mooney Problem Checklist
used in the previous study. The OPI is a personality inventory for "normal"
students composed of 385 items. It consists of 14 scales designed to
measure normal ego functioning and intellectual activity. Reliability
coefficients (test-retest) range from .84 to .93 for college males. The
time intervals between the two test administrations range between three and
four weeks. The scales show evidence of concurrent and predictive validity.

Male Female

Congruent N = 37 N = 37

Congruence Incongruent N = 37 N = 37

Undecided N = 33 N = 33

The sample consisted of 214 male and female undergraduates (second
quarter freshmen) from the General Psychology class. There were six groups- -
male and female congruent, male and female incongruent, and male and female
undecided.

II-2.3
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Again, three hypotheses were tested by means of analysis of variance
for unequal numbers for each of the 14 personality variables (1, the con-
gruence hypothesis, 2, the sex hypothesis, and 3, the interaction hypothesis.)

The results showed the test for the main effect of congruence to be
significant (p4.05, .01) for four personality variables (Impulse Expression,
Personal Integration, Anxiety Level, and Response Bias). In general, the
findings suggested that congruent males reported being socially accepted,
logical, analytical, in a state of well being, less anxious, and less
impulsive than the other groups (particularly the undecided and incon-
gruent male groups). The undecided males reported feeling socially alienated,
tense, impulsive, imaginative, and distrustful in their relations with others.
The incongruent males reported feelings of isolation, loneliness, and im-
pulsivity. Thus, for congruent males the results tend to be consistent with

nation-that-eongruent person-environment relations are conducive to
better maintenance of personal stability. Indirectly the, findings further
suggest that the congruent males tend to be more personally satisfied than
the members of the other groups.

The third study with Osipow, (in press Journal of Research in Higher
Education) was identical in design to the second study (Walsh and Lewis,
1972). This study explored differences on self-concept and vocational
maturity variables between freshmen students who made congruent, incon-
gruent, and undecidedcollegemajor choices. The congruent, incongruent,
and the undecided groups were defined as before.

The self-concept variables were 'defined by the Tennessee Self-Concept
Scales (Fitts, 1965) which is composed of 100 items that the student uses
to describe his picture of himself. The Tennessee consists of 27 scales,
14 of which were used in this study. Test-retest reliability coefficients
for a sample of collge students over a two week period are generally in
the 70's and 80's. The scales show evidence of validity.

The vocational maturity variable was operationally defined using two
instruments the Career Questionnaire, Form IV (Super, Bohn, Forrest,
Jordaan, Lindeman, and Thompson, 1971) and the Vocational Development
Inventory (Crites, 1965).

The Career Questionnaire is designed to measure vocational decision
making skills. It is composed of 93 items that the student uses to report
his career thoughts and plans. The scoring procedure yields four such scores
(Planning Orientation, Resources for Exploration, Information and Decision-
making, and a Total Score). No estimates of reliability and validity are
available at this time.

The Vocational Development Inventory is designed to measure beliefs
and attitudes about career planning. The VDI is composed of two scales
(Vocational Maturity and Vocational Deviation). Evidence suggests that the
Vocational Maturity scale is reliable (test-retest) and valid.

104
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The sample was composed of 162 male and female undergraduates (second
quarter freshmen) from the General Psychology class. There were six groups- -
male td female congruent, male and female incongruent, and male
and female undecided.

Congruence

Sex

Male Female

Congruent N = 27 N = 27

Incongruent N = 27 N = 27

Undecided N = 27 N = 27

Three hypotheses were again tested using analysis of variance for
equal numbers for each of the self-concept and vocational maturity variables.
The test for the main effect of congruence was found to be significant
(p L .05, .01) for three variables of the Career Questionnaire (Planning
Orientation, Information and Decision Making, and Total Score) and for the
Vocational Maturity scale of the Vocational Development Inventory. However
none of the self-concept variables were found to be significant.

Tiese findings suggested that congruent males and females tend to
report more specificity in occupational planning and implementation of
preferences through major field choice than the other groups (particularly
the undecided male and female groups). Futhermore, the congruent male and
female groups reported more knowledge and application of decision making
skills and awareness of sources of occupational information. Thus, the
congruent males and females seem to have a more stable college major choice.
In essence, the evidence suggests that congruent person-environment relations
are associated with vocational stability and maturity.

In sum the previous three studies suggest that congruent people (con-
gruent person-environment relations) tend to have better maintenance of
personal and vocational stability, more stable college major choices, and
more vocational maturity than the inc.ongruent and undecided people.

The next two studies are similar in design to the previous studies,
but they are different: 1, thesp studies operationally defined the person-
ality types and the concept of congruence using Holland's recently developed
instrument, the Self-Directed Search; 2, one of these studies introduced the
notion of levels of congruence; 3, one of these studies used an older sample
of students.

Thus, the next study (4th) (with Howard, O'Brien, Santa-Maria, and
Edmondson in press Journal of Vocational Behavior) explored.differences on
variables of satisfaction between freshmen who made congruent and incon-
gruent college major choices.

11-2.5
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The congruent and the incongruent,, groups were defined using the Self-
Directed Search. In this definition of congruence current occupational
choice was used to define environment instead of college major choice and
the Fell-Directed Search was used to define the personality type (student)
instead of the VPI. Thus, a student whose current occupational choice
(physician) was classified as Investigative (ISA) according to the SDS
Occupation's Finder (Holland, 1970) and whose first letter in his SDS
summary code (IRA) was I (Investigative) was called congruent. Thus,
congruence was defined as consistence between what the student would like
to de. vocationally and what the inventory suggests he might do vocationally.
The incongruent current occupational choice groups were composed of students
who reported a job choice inconsistent with their primary personality type.
For example, a student whose current job choice (accountant) was classified
as Conventional (CES) and whose first letter in his summary code ESC was
E (Enterprising) was ,called incongruent.

A brief description of the Self Directed Search may be helpful here.
The SDS is a simulation of the vocational experience. The student indepen-
dently (on his own) takes the inventory, scores it, profiles the results,
and reviews an occupational file (the Occupations Finder) for occupational
alternatives. Separate sections for Activities, Competencies, Occupations.
and Self-Ratings determine a person's resemblance to each type. Students
are also asked to list their occupational daydreams (current occupational
choices). The SDS yields a three letter summary code in which the three
highest total scores are ranked in order. Two recent studies (O'Connell
and Se&acek, 1971; Zener and Schnuelle, 1972) show that the three letter
codes are reliable. Holland would say that the construct and predictive
validity of the scales and items are contained in the theoretical studies
which stimulated the development of the instrument.

Satisfaction was operationally defined using the College Student Satis-
faction Questionnaire, Form C (Starr, Betz, and Menne, 1971). On this
instrument students are asked to report their thoughts about various
aspects of their college. The questionnaire yields five scale scores and
a Total Score. It is a reliable and valid measure.

The sample was composed of 140 male and female undergraduates (second
quarter freshmen) from the General Psychology class., There were 4 groups- -
male and female congruent and,male and female incongruent.

Sex

Male Female

Congruent N = 35 N=35
Congruence

Incongruent N = 35 N = 35

Three hypotheses were tested using analysis of variance for equal
numbers for each of the satisfaction variables. However, in the test for
the main effect of congruence none of the satisfaction variables were found
to be significant.

1.06
415
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,Since note of the satisfaction variables were found to be significant,
we did something we had not preViously planned on. In order to increase
group discriminatory power congruence was defined more rigorously., Con-
gruence was defined as agreement between first and second letters of the
current occupational choice code ,nd first and second letters (same order)
of the SDS summary code. For example, a student whose current job choice
(physician) was classified as InvestigalLve - Social (ISA) according to
the SDS Occupations Finder and whose first and second letters of his SDS
summary code (ISE were IS (Investigative - Social) was called congruent.
The redefinition did reduce the sample size of each group.

Sex

Male Female

Congruent N = 16 N=29
Congruence

Incongruent N = 29 N = 29

Now the same three hypotheies were tested. This time the test for the
mal4 effect of congruence was found to be significant (pe.. .05) for four of
the CSSQ scales (Working Conditions, Recognition, Quality of Education, and
Total Satisfaction). On each of the scales the congruent male group had
the highest mean score. The findings revealed that the congruent males
reported more satisfaction with the physical condition of the college, with
the accepting attitudes of faculty and students, and with the academic
conditions associated with intellectual and vocational development than the
incongruent females.

In summary, for congruent males (using the more rigorous definition of
congruence) the results of this study are consistent with Rolland's.notion
that congruent person-environment relations are conducive to greater satis-
faction. The findings also suggest that there may be different levels of
congruence such as three-letters identical, two-letters identical, one-
letter identical, and no letters identical.

The fifth and final study (Walsh, in press Journal of Vocational
Behavior) again explored differences on personality variables between
upperclass students (not freshmen) who mace congruent and incongruent
occupational choices. The congruent and incongruent groups were defined
as before (identical one-letter codes) using the SIPS and current occupational
choice.

The personality variables were defined by the Omnibus Personality
inventory (Heist and Yonge, 1968) and the California Psychological Inventory
(Cough, 1957). Both are reliable and valid measures of personality. The
(WI consists of 14 scales designed to measure ego functioning and intel-
lectual activity. The CPI consists of 18 scales designed to measure
Lharacteristics important for social interaction.

11-2.7
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The sample was small--59 males and females primarily upperclass students
(4 sophomores, 24 juniors, 24 seniors, and 7 gruauate students). There were
again four groups - -wale and female congruent and male and female incongruent.

Sex

Male Female

Congruent N 14 N = 11
Congruence

Incongruent N = 21 N = 13

The findings showed the test for the main effect of congruence to be
significant (p .01) for eight variables of the CPI (Dominance,
Capacity for Status, Well-being, Responsibility, Selicontrol, Tolerance,
Achievement via Conformance, and Intellectual Efficiency) and one variable
(Personal: Integration) of the OPI.

The findings showed that congruent males reported being more socially
accepted, ambitious, planful, energetic, productive, valued intellectual '

achievement and work than the incongruent male and female groups. The
incongruent males reported being self- confident, aggressive, impulsive,
insecure, lonely, unambitious, and pessimistic about their occupational
futures. The incongruent females tended to be retiring, conventional;
insecure, lonely, restricted in interests, unambitious, and pessimistic
about their occupation futures.

Thus, again these two studies using the SDS to operationalize the
personality types and the concept of congruence suggest that the congruent
people (particularly congruent malps) tend to report more satisfaction and
better maintenance of personal and vocation stability.

The applied tentative implication of this research is that students
who have selected and are functioning in a college major (environment)
consistent with their personal characteristics seem to be psychologically
healthier than students who have selected a college major somewhat incon-
sistent with their personal characteristics or students who remain undecided.
This implies that a realistic decision about college major choice early in
the college years may contribute to psychological health and well-being
for some of the personality types.

In terms of research implications, clearly the concept of congruence
needs to be extended to the world of work. The need exists to explore dif-
ferences (personality, vocational stability, satisfaction, and performance)
between people who have entered congruent occupational environments, people
who have entered incongruent occupational environments, and people who have
entered no occupational environment. We hope this will be our next research
task.

11 -2.8
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A SYSTEM FOR DECISION-MAKING DEVELOPMENT DURING CAREER DEVELOPMENT'

9

David v. Tiedeman
and

Anna Miller-Tiedeman
3

Differentiating Career Choices

About two decades ago Dr. Denzel D. Smith was good enough to
sponsor, through the Office of Naval Research, a series of studies of

vocational development in which Tiedeman was engaged. Prior to that

sponsorship, Tiedeman's colleague Dr. Joseph G.Bryan (1950) had defined
and solved the multiple discriminant function problem. Professor Phillip

4,Rulon and Tiedeman subsequently joined Dr. Bryan in exploring app-
lications of multiple discriminant analysis. Rulon largely engaged in

further methodological application (Rulon, Tiedeman, Tatsuoka, and Langmuir,
1967); Tiedeman mostly engaged in using multiple discriminant analysis
in the study of vocational development.

T edeman's initial applications of multiple discriminant-analysis
was in the study of educational and vocational choices. A series of

studies which he loosely bound together under the umbrella, Harvard
Studies of Career Development (see Tiedeman and O'Hara, 1963, Section
V, for history) began to indicate not alone the obvious fact that people
who pursued one or another educational or occupational endeavor differed
significantly at entries but also indicated the discriminatory canon-
ical variation associated with that separation.

Tiedeman remained interested in describing the discriminating
canonical variation but until recently left such descriptions to others.
Roe's (1956) theory of occupational choice and Holland's (1959)
theory of vocational choice in general dominate vocatidhal psychology
at the present time. Both theories essentially presume interaction of

being and doing. A person is presumed.both to be what he does and to

do what he is. In these theories action is presumed to satisfy need.
Our experience has also indicated that action engenders need as well.

Roe (1957) has reverted to child rearing practices in search for
origins of occupational needs. Holland (1966) relies on personality

manifestations.

Project TALENT which Tiedeman directed from July 1971 until
his resignation in August 1973 has the most convincing empirical data
on differential origins of educational and occupAtional choices.

Cooley and Lohnes (1968) describe the discriminating variance of the 109
high scho31 antecedents of TALENT's subjects classified according to their
career category five years after expected year of graduation. Cooley

and Lohnes also began derivation of a career tree since the probabilistic

nature of TALENT's stratified sampling of about five percent of America's

1960 high schools permits estimation of branching probabilities. Cooley

and Lohnes' initial study of TALENT'., five year career data was corroborated

in study and report of another grade of data by Flanagan, Shaycoft,
Richards, and Claudy (1971). In this study Flanagan (Flanagan et al.,



1971, Ch. 6) also derived twelve groups of occupations which are logically

and empirically homogeneous within groups but different from one group

to another. Two lines of work are presently underway on the Flanagan
career groups. In one instance, the career groups are being used as basis
for report in a forthcoming Career Data Book (Flanagan, Tiedeman,
and Willis, 1973) of the differentiated occupational profiles of TALENT's
subjects. In the second instance, the stabilities of career choices
one, five, and eleven years following expected year of graduation are
being contrasted using the Roe, Holland, and Flanagan occupational
classification system.

The Self Concept and Career Choice

Until 1971 Tiedeman had largely left description of dis-
criminating occupational variability to others. Tiedeman did so
because initial studies with his colleagues (e.g. Cass and Tiedeman,
1960) suggested that personality and interests generally dominated
ability variables in discriminating educational and occupational groups.
This result had the ring of reasonableness once known. Investment of

one's time in educational and occupational work probably ought to be a
more defini:e function of inclination or desire than of ability. There

is hope that ability and activity conform but the person is probably
much more likely to opt first for satisfaction of basic needs than for
satisfaction of effectance needs. Persons have much more confidence
than observers in their capacity to surmount the difficult. In many

instances persons show up observers' doubts because learning while
acting does occur.

The above-observations led Tiedeman in the early 1950's to
self concept as a potentially directing condition in occupational

choice. Super (1953)had at about that time given tie self concept central
place in vocational development. Robert O'Hara joined Tiedeman first

as a student and later as colleague in elaborating operation of the self

concept in vocational development. O'Hara (1957) first logically dif-
ferentiated the vocational area from Carl Roger's general theory of

-self concept development. He next operationalized vocational self
conceptions and with Tiedeman (O'Hara and Tiedeman, 1959) published a paper
on the possible developmental differentiation of vocational abilities,
interests, and values during secondary school. Interestingly enough,

O'Hara's initial formulations have so far withstood time pretty well.
O'Hara has himself continued to find that self conceptions add to the
variance of predicated educational success. Tierney and Herman are

just publishing (1973) a verification study of O'Hara's and Tiedeman's

developmental results. Their study does call one of O'Hara's and Tiedeman's
earlier developmental conclusions into question once again. However,

for the most part by omitting a ninth grade sample which O'Hara and

Tiedeman had they lacked capacity to fully test the earlier results.

Self Concept and Career Development

In 1961-63, the College Entrance Examination Board gave

Tiedeman and several others the opportunity.to have an informal seminar

on career development theory with expectation that several monographs

on the subject would be published in order to point the way to further

research. Professors Jean Jordaan and Donald Super published their

essays from that seminar under title Self Concept Theor (Super, Starish-
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evsky, Mathin, and Jordaan, 1963). O'Hara and Tiedeman published their
essays as Career Development: Choice and Adjustment (1963).

In the Tiedeman and O'Hara essays, O'Hara and Tiedeman largely
adapted Erikson's (1959) conception of ego-identity to vocational develop-
ment. O'Haral largely differentiated vocational identity within ego-
identity using Erikson's eight stages. As he had done earlier, Tiedeman
(1961) largely first adapted Super's life-developmental framework of
career stages to the case of a single decision in career choice and
then proposed that career development took place within the unio, of
career choices within the several career decisions constituting career
development in their totality. Thus Tiedeman in effect proposed that
micro stages of a single career decision unite throughout the life into
the macro stages of career development. An analogue could be the layers
of an onion: each onion layer constitutes a ring; the rings in their
totality constitute the onion.

*****

Tiedeman and O'Hara (1963) employed the logic o6
decision making to propose a tinguistic
ktamewokk within which compkehension o6
decision making emerges during incidents
o caiceeit choice. Essentially, theilt
ptamewokk 6iAst divided the process 06
decision making into two aspects,
anticipation and accommodation. The
anticipation aspect consists essent-
iatty o6 a poison's pkeoccupation with
the pieces (iacts, attertnatives, options,
consequences) out o6 which a decision
is to be liashioned and with the aspirc-
ations, hopes, expectations, constrtaints,
and the tike uhich witt determine the
liorm o6 the decision. the accommo-
dation aspect kewsents the movement
tikom anticipation to induction; it i/5
the point wherte imagination meets
teatity. In the case of both anti-
cipation and accommodation, it is
possibte to speak about "subaspects"
WE V404.

Anticipation

The tittst stage or; anticipation ca Led

exploitation begins with a petson's
awateness "that a problem does 04
Witt exist and that a decision must
be /Leached in order to tesotve it in
a salistiying manna" (p. 38). In
discussing exptokation, Tiedeman and
O'Hara state:

The part of this paper that is'set off in scrtipt has been approved
for publication by Love Publishing Company, November 8, 1973.
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"In the step 06 exptoution. . .

a numbeh o6 di66etent attanatives
Oh poutibte goats. . .may be con-
aide/Led. Ret(wunt goats axe thou
which can poz5ibty be attained 6nom
the oppoAtunitiea associated with
the ptobtem under!. conaideAation. .

. . Voicing the exptoAatoAy step,
tietds axe Aetativety tAanaitoxy,
highty imaginany (perthafis even,
Ontastic), and not necessarily
Aetated one to the other.. They
may be a Aetativety umaaaociated set
o6 paszibititiea and conaequencea. .

. . In the step o6 exploration
in Aetation .to a pkobtem 06 caAeex

development, a peuon probably
keAtects at least upon kilt aspiAa-

tion, opportunity both now and in
the 6uturce, inteket, capabitay,
diata4te6ut tequiument6 that atilt
can be totetated, and aocietat
context 60A himaet6 and hia depen-
denta. These axe Aetevant aspects
o6 the tietd sex by each goat. In
aholct, each attanative as he senses
it (pp. 38 S 41)."

06 cAptattization, the second stage
o6 anticipation, they assent:

"In (crwatattization) the coat 06
the several goats can be con-
sidefted in Aetation to the
AeturEn ttom each. The vague
o6 atteAnativea can then be
assessed. Relevant conaideAa-
tiona in Aetation to each 06
the goats as cAptattLzation
OCCUA4. . . . CAyatattization
normally Aepeaenta a atabitiza-
tion o6 thought. A setting 06
thought i4 achieved which
oAdnalcity o6 some dumhitity
and hence ol5 <some Aetiance.

This set keadies the person 60A
investment 06 4et6 along a
tine that then becomes mote
noticeabte. The <situation
becomes de6ined, 40 to speak,
at twat 60A a time (p. 41)."

11-3.4

103.,as



The thi,td stage Ls that 06 choice, and
cr 6ott0ws keaday on the hects 06 ctystat-
tczation,

"(t(th chvcce, a patticutat
goat, and its qetevant 6ietd. .

. . . otiets the behaviotat
system o6 the peAson 06 tete-
vance ben hi3 pubtem. . .

This goat may be etected with
vatying degtees 06 _ettainty
and its motive pawn. will vwty
ass a tesutt. . . . Futthet-
mote, the degtees o6 ctatity,
tomptexity, and pLeedom genet-
atty avaitabte .to the person
in the sotution o6 this ptobtem
and in the Await 196 the in-
dicated decision wilt also e66ect
.the motivating power o6 the te-
sutting resolution 06 attet-
natives fp. 42)."

The putth and 6inat stage o6 antici-
pation £s carted ctati6ication. You
would expect once a choice had been
made that aspects 06 decision making
which ptecede action would have been
6inished. But even though the
decision ie made and held 6itmty, olten
doubt about the decision witt anise.
This 4.4 tflue. . ."

"in even a shwa pe.iiLod of, wait-

ing (a week ot mote, say) bon
the expected situation .to begin
to unptd. . . . Doubt even.-
ienced in the waiting petiod
causes the individdat 6unthet
to ctati6y his anticZpated
position. An etabotation and
pet6ection o6 the image o6 the
6utute. . .ensdes. . . .Ceati-
6ication not onty pet6ects the
image o6 set6 in position, but
atzo dissipates some 196 the
liotmet douPs concetning the
decision (p. 43).

Accommodation

The .three stages o6 accommodation may
be btiegy desctibed in the 6ottowing
way:

II-3.5

104 113



"induction: A geneme de6ense
o6 set6 and a giving up o6 an
aspect o6 set6 to gkoup pukpase
. . . the.individuat's goat
and tietd assimitaavety
become a pant o6 the 'Legion
. . . o6 .the tiocizt system in
which the pennon .Lo .implementing
hi4 dui/Led siltation o6 hi4
pobtem. He teaAns the pkemiaes
and 4ttactate4-in-intetaction
kequiAed bon continued identi6i-
cation. Thin pkocess .teach to
a 6uAtheA pek6ection o6 ind-
4viduat goat and 6ietd in the
sociat system. . ."

"Re6o4mation: The receptive ()tient-
ation o6 induction (gives). . .

way to (an) amettive otienta,
tion. . . . The pennon £6 well
4mmetised in a ketevant gkoup
. . . . He has a stung sense
06 set6 and actively enjoiA4
the gtoup to do better. . . .

Since. . .the pets= acts both
upon tke in-gkoup goat and
6ietd. . .in index to Elting
that Ow into gkeatek con6-
oxmance with his modi6ied goat
and pletd. . .and upon the oat-
gxoup .to bking theist view o6
his identi6ication into reatek
consistency with hi4, the e66ect,
i6 any, is the modi6ication 06
poup goat and iietd. . ."

"Integnation: Symthesi4 id, o6
comae, .the essence o6 integka-
tion. . . . A di66ekentiation in
identi6itation has been achieved.
The new -bound appteciation o6 seL6
i4 .integrated with .its ,tang eat
6ietd. Thi4 new pakt o6 the set6-
system becomes a wanking membek o6
the whote set6-system. In integu-
tion, imiividuat and gtoup both stkive
4:4 keep the keoutttng onganAz-
ation 06 cottabotative activity
. . . . The irlividwxt c.a sa-
tisiied, at Least temporarily,
when integkation oeCuAA (p. 44)."

The above two aspects and seven stages have their general origin
from logic and from Super's (1957) theory of career development. Harren
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(1966) ha,; additionally made an ingenious empirical application in which
advance of vocational decisions up the steps of the Tiedeman stages was
shown to be associated with year in college.

However, the above formulation has two limitations that shall be
removed in this paper. First, since it was a language predicated on the app-
lication of Super's 1957 theory of vocational development to a particular
vocational decision, it somewhat clumsily incorporates the macro conditions
of a single vocational decision which is only a part of that lifetime
vocational development. Second, since it was language predicated on the
assumption that the individual cannot be a part of self science, it talks
about decision--it does not talk about the person comprehending while making
decisions. Therefore, choice will be discussed generically and how it re-
lates to the person deciding.

Selfhood and Career Choosing

Tiedeman aricP*O'Hara subsequently moved beyond their 1963 centeriig
of decision-making development in the process of identity' formation (cf.
Tiedeman, 1967, 1968, 1969). Their early union of decision making with
identity formation made a tentative place for self-comprehension in career
development. Their work with others, particularly Kehas (1964) first
clarified the relationship between self conceptions and self concept
thereby recentering interest on selfhood as,the principal procct of
career development. Field,(1964) next introduced a philosophically and
empirically consistent concept of purpose as the mechanism potentially
guiding career development. According to Tiedeman and Field (1962):

"We believe that to establish purpose in Guidance, ends
must come into existence before, or simultaneously with, means.

This premise does not involve the issue of teleology, as might
be argued. A goal, if defined as 'a desired future state,'
certainly cannot exist prior to the means for its achievement.
But a concept of this desired future state can exist in the
present. Thus it is quite possible to compare the present state
of X with the concept of a future state of X, to note the differ-
ence, and to choose, develop, modify and perform a series of
actions designed to reduce this difference."

"This process is what we mean by the term 'purposeful
action.' It describes:

1. the behavior we hope to encourage on the part of
individual students;

2. the behavior we hope to make more practicable for
individual Guidance professionals in education; and,

3. the behavior we hope to make more operational in
training such professionals through the mutual development of
professional theory."

"Thus 'purposeful' means 'not random,' i.e., 'more likely to

achieve the currently desired by acting contingently upon the
currently observed.' It is our current observation that contemporary
activity !n education is undesirably random in general and undesirably
constricted in particular instances." (pp. 489-490)
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Finally, Field, Kehas, Tiedeman (1963) put their work together to make
the person become not aloe; the agent of his career development but to offer
the possibility that the person can through the simultaneous hierarchical
restructuring of the self enlarge his selfhood as well. This latter effect
stems from simultaneous comprehension of decision making development during
career decision making. Achievement of this effect by the person without
the shackles of language or expectations of others requires hierarchical
restructuring of self comprehension in the process: Why and how?

Allan Ellis in designing and in preliminarily testing the Harvard-
NEEDS-Newton Information System for Vocational Decisions on which He worked with
Tiedeman and O'Hara and others provided explicit statement of the extra-
corporeal relationship which is needed to comprehend those parts of self
which are known to others but not to self (Fuller, Bown and Peck, 1967).
Heretofore, there has not been an explicit statement of the ultimate in self
centeringthe taking of even more appropriate responsibility for one's
decision making in growing awareness--during decision-making development.

Tiedeman saw th44 tetationahip throu-
gh a gash daakty in his £963 monograph
with O' Hans. At that time he neat ized
that the stage o6 intqtation came ecom
the perspective o tejoin.ing the nutty
dititimentiated concept oti seti with the
.tang en gestatZ o s e 1. HowevPit, as

indicated above, Tiedeman was at that time
tkying to be comptetety objective
about thi6 process. He did not teatize
.that the concept oti .seti centering

in decision-making development tequius the
abjectitiication ob experience don another
without his concomitant subjectitii-
cation to the concepts on Language o6
that objecti6ication.

Etiis and Tiedeman (1969) contend that
the pubtem o6 objectiiiying the experience
don another without subjecting him to
the objecatiying concepts 4.6 the centut
pubtem. They argue:

Therm is something pecutiaa
about (Tiedeman'4 and O'Hana's)
palcadigm, a potential dititiicutty

quite simitan to the pubtems
we sometimes get into when we use
.language. A pecutiatity
Language known to phitosophens
lion some time is that among
the things we use Language to
tatk about is Language itaetti.
Bentkand Russ ell, dot example,
has shown that it Ls a ease -o6
bad phitosophicat syntax to assent
something tike, 'The golden
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mountain does Hot exist,' and likom
that suppose you ante attributing
some kind 06 existence to the very
thing whose existence 44 died
in the sentence. As language
does sometimes, the paradigm o6
decision making twins back onto
itsetli in a way we must be ceem
about. Wit oney doers the paradigm
depict the decision process, it
atzo by th-iz depiction pkesctibes
how one zhoced ketate to that
pkocess. That is, in enunciating
the aspect cS accommodation, the
paradigm argues that one o6 the
things to which one must accom-
modate is the, decision pkocess
itset6. But integration 44 the
devetopment 06 meaning that is
independent o6 language as the
insttument o6 that meaning. Thus,

the language decision making,
even though it Z the me,:ium -through
which undetztanding o6 the prioress
comes, must be thrown o66 be6one
the accommodation iz complete.

,Thiz throwing o66 - perhaps making
invisibte is a better thing to
say - o6 the inztAument o6 meaning
(suggests the needed pay) beten
the external and the inteknat
imposition oti 6oAm. . . .Accom-
modation to decision makingitset.6
is the most genetat kind, since
it teptesents intetnatization o6
the processes o6 tesatution.
First the Language must be es-
tabtished bon the individuatz (in-
duction), then it must itset6 be-
come an object o6 analysis (ite-

6onmation),and iiinatty it must diz-
save, as the individuat goes
past Lt to meaning (integtation).

By way o6 the ezzentiatty artis -t

activity (o6 counseting), the
counselor mint take_ his client
through these phases, not with
tweet to a patticutat ptobtem so
much as with respect to the process
itset6. He must estabtish the
client's ptoliiciency in the Zang-

wage oi the ptocess, develop his
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awareness oe this Language and .its
e66ectz and, in the end, liacititate
.the individuat'z inteknatization
this process. In doing this, we argue
that .the counseton Leaves .the ctiemt
with a sense o e agency as a togicat
consequence. The state in which one
betievez himzetli to be a zigniiiicant
agent in determining what happens,to
him comes not tikom convincing him about
it but tinom the intennatization oti the

decision process (pp. 24-25)."

This is our awing point, the point
which moves us linom the oLd to the new.
As we genertatize the condition o6 using
Language to explain without deteionining,
we-abandon two henetolione Limiting concepts-
namely, (1) using something as general- as
thought-guided action only in the small
context oti careen, and (2) timitimg oun-
4etves to .the netafionship oti man and
machine as EtW and Tiedeman did in
conceiving action in the Langer context
o compkehending kezponaibitity eon
guidimg one's action by thought. We,

thenetione, abandon guidance -in- education

son guidance-in-teaAning as Tiedeman
recently did (1972) and as MaAtand
advocates in his concept oti Careen Education
(1972).

THE MILLER-TIEDEMAN GRAMMAR OF DECISION MAKING

Tiedeman and O'Hara Laid out decision-
making development as it can be seen by
another when the person taths about his de-
ciding. Tiedeman and Ellie Laid out the Lang-
uage diiiiiicutty which anises when you hap
anothere<see what you do about his decision-
making development. We now zed to avoid that
Language dititiicutty by indicating how you can
help another veltbatize what you zee happening
to him. Howevek, in doing 40, you must take
pains to zee that he knows what that Language
means eon himsetli not just lion you. OtheAwize,
he has your Language -not his compkehension--
oli what and how he experiences. As one hetp-
img another, you mutt cause a Langer perspective
than just the decision itzeti to be seen. That
i6, you mutt cause the pennon to zee himzetli
deciding (M,itten, 1971). You must recognize
that the WHAT oti decision must oadinmity
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es

pkecede the WHY o6

Tiedeman, O'Haka and Ellis di66ekentiatLd the
WHAT, HOW and WHY o6 decisions as they ptanned
the InOkmation Systems bon Vocational Decision
(ISM. The very way in which the computers
must be ptogkammed bon petsonatty-ditected
inquity pkces the pkogtammek .to expect a
di66ekent kesponse when a student is exptoking
in the System than when he iA ctaki6ying a
decision in the System. In the Otmet condition,
the System must be ptogtammed AO that the student
(1) may go 6kom pption to opliori at wilt, (2)

expenience genetatity without too much detail,
and (3) not be hetd accountabte on knowing
be6oke he and the System agtee that he knows
WHAT. In waling about the ISVD, Tiedeman
away distinguished these two subaspects o6
the Tiedeman and O'Haka Anticipatoty Phase ol6
decision-making as EXPLORATION (which inctudes
exptokation and ckystattization o6 the decision-
making pakadigm) and CLARIFICATION (which inctudes
its choice and ctoftiliication stages) . The names
wete kept the same as two o6 the steps in the
patadigm because they had simitak pkopektiea,
but the designation was,di66etentiated so that
the pkogkamming--on, in teatity, the inquinees
paychotogicat states o6 EXPLORATION and CLARIFI-
CATION - -could be denotativety distinguished

6tom the togicat conditions o6 theik analogous
exptotation and ctakillication steps.

Witson (1971) subsequently etabokated the
ISVU concepts in tetmtion to the System's
intent .to hetPanothek comprehend himet6 in
deciding. 'Witson postutated and demonstAated
that thkee tevets o6 activity OCCUA in the
teaching o6 decision making.

Levet 1, "teaming about," concerns
cognitive awakeness o6 decision making
which iA obtained thAough venbat,
abattact means. Levet II, "doing"
4.nvotves both cognitive and non-cogni-
tive awareness which arse developed by
making decisions and keting both the
intetptay o6 6actoks going into a
decision and the impact o6 that decision
on subsequent ones. Levet 111, "doing
with awareness," gouts pLom the awareness
ol6 the personal ckitekia used to estabtish
pkiokities among conliticting vatues and
the chatactetistic pattern oo the

9



individuatty determined hiatorty o6
deciding (pp. 24-25).

MILLER-TIEDEMAN CUBISTIC MODEL

The new Aittert-Tiedeman cubiatic model
o decision making draws together,. three new
basic elementsthe paychotogitat, problem,
and aet6-conceptuatizing states. This model

cs predicated on the 6act that the "known
behavion o6 the whole and the known behavion
ol; a minimum o6 known pads o6ten makes poaaibte
the diacovehy o6 the values o6 the &entraining
pants, as does the known sum od the angles od
a triangle plus the known behavion o6 three
o6 its six pants make poaaibte evaluating the
other . Topology provides the synergetic
means o6 asceittaining the values oi any
'ayatem o6 expexiencea" (Fatten., 1969, p. 73) .

Accondingly, we move our discussion linom the
part (choice in career.) to the whole (choice in
tilie) in which choice in carmen. inherits. Even

though the con6igunation in the Anticipation
Phase nemains the Game, ,,the content is expanded

to include two p4ychologicat states: (1) the

problem-lowing state (the paychologicA state
oti EXPLORATION in the Vie-LW:MA part o6 the

ticipation Phase) and (2) the problem-aotving
atate (the psychological state o6 CLARIFICATION
in the acting out part o6 the An
Pha4e). The thixd pa togicat agate, solution

(Laing, mani6eat in 4ne Accommodation Phase.
Solution (thing in the Accommodation Pha4e Attains
the induction, ne6onmation and integution
aubatagez, but the content o6 these stages
Ocuses on conditions sunnounding generic
decision making as opposed to carmen decision
making. However., the existing content teta7
,five to a careen deciaion nemains valid when
one is involved in a carmen decision, as
Tiedeman oniginatly intended.

Pubtemlonnting Activity

In ptoblem-Onming activity (Anticipation
Phase) , the and experiences vicaniouaty

art 6oat stages o6 the decision-making paradigm:
(1) exploration, (2) cnystattization, (3) choice,
and (4) ceanitcication. In so doing, he inconpo-
rates the decision-making skit& on atutegiea:
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11) de6ining the pkobtem, (2) cottecting
inktmation, (3) weiqhAng affirmatives, and
(4) making choice.

The hattmatk 06 ptobtemlotming activity is
the gestatt o something which i6 being
sought but cannot yet be silty ahlicutated.
in this activity, the person permits himsetti
to be disturbed by the inconsistency in some-
thing he has obseAved and something he wants.
He suspends direct thinking. He tets his
imagination have p1.1!. Hi6 mind wandem to
secuAe that "theory o6 the whote" which etudes
him az he "knows" but cannot aAti.cutate. As

Po fang (1966) indicates about the tacit
dimension in ptobtem-Otming activity, the
PeAson seeks to make his comprehension move
6Aom the hum 06 now to the theice o6 then;
the person himset6 bh_;..ages those luso conditions

in his comptehension. Pubtem 0/ming may well
Aequike 1 week, a month, a quarter, a year on
even mom. on incubation. The pen.4on does not

readily detiie himset6 in his environmental
situation as i6 there wvte a pkobtem which he

compuhends. It takes teisuAe. It takes thought.

It takes contemptation. It takes attention,

1t takes tune. It takes guts.

In ptobtem 60tming, the peAson engages only
in simutated intettectuat activity about his
plobtem. But notice that we have brought the
so-catted "decision-making akitts" into the
Out decision-making .stases as a butuitat adjunct.
We did 60 because we believe that knowing the
tog,izat sequences 06 steps atone in the ptobtem-
sotving aclivitij wife not Aesutt in knowtedge-
abte decisions. In the decision-making teatm,
Coteman (1970) suggests:

In a aimutation 04 game, the student may
teaan to peqoAm very welt in a given
decision-making capacity yet not be
able to verbalize what alt must go into
his action. In teaAning the same mateAiat
6tom books, a student may be able to descAibe
what elements go into a given decision but
not be able to make such a decision
comeetty (p. 15).

Consequentty, we betieve that there is mote
to the decision-making phenomenon than siMpty
knowing the togic on steps in a decLsion-making

process. That 4.6 why we have nested those steps
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inthe"decision-making ptocess" as pant
the ptobtemlotming and -sotving activity

tathet .than as a sepatate terming exelitiae
ptaced out 06 context with the matetiat to
which it tetates. The emphasis on ttaAn-

ing white expetiencing the tat:at ptocess, not
just a pant o6 it. ,

Recognition 06 the 6oult decision-making
stages white vicatiouaty expehiencing!the
process o6 decision making helps imptime
decisions. Expetiming the Out stages white
not acting on .the VitahiOUA' choice bon. a hew

hours, a day on a week attowa one to check to
see i6 this AA a "driven decision" on a
"putposety chosen one," becau4e-in a driven
deciaion--after the initiat wave 06 desite
subsides- -,there 4.4 no choice as the deaite had

6aded. The vicatiou4 experience povides a
check 60n various types 06 decision makets.

Pubtem-40tving Activity

Ptobtem 60tming and 4atving have their water-
shed at the point when the person moved tom

imagining his "the/Ay 06 the whote" to putting
one on mote aspects 06 that "theory" to the

test. while the hattmank o pubtem-iotming
activity 4.4 the gestatt 06 something which is
being sought but cannot be Gutty anticutated,
the hattmatk o6 ptobtem-40tving activity is that
vent' atticutation itsetii. In ptobtem solving,
those things that belong with the "theory 06
.the whote" mat be aa4imitated to it; the mind
must bind ways to put them together ad pants
into the whole which is imagined.

In the Mittet-Teedeman cub] tic model o6
the decision- making ptocea4 we propose that
this atticutatoty ;Access needs ancholting in
the 4et6 process 06 explaining to another.
Thete6ote, the 6uAthek hattnakk o6 pobtem-
sotving activity in this pammat i4 'ptobtem
solving while teatning about one's 4et6 6tom
another' as in Careen Education. This

necessitates the use 06 cutunt expetience
with both bad and good decisions. These

decisions become pivotal in ttanning about
youtset6 6nam another. As we teakn to tack
about both bad-and good decisions that we
encounta in everyday ti6e and to be mote
e66icient with the decisions, then we can
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impAove our low -nick and low -006t decisions
which, in tuAn, wLU piceparte u6 to better
handle those decizionz with high Aisk and
high cost.

A6teA the pkobtemloAmingsaate
expeAienced, the decision process is Autty
re- enacted. But in pubtem-solving activity,
the decision 44 acted out at the choice point;
the decision c a put to .the teat again and
again attowing the ind ividual to experience
at tout twice the ctaAi6ication stage in
deciding. HoweveA, duping the pAobtem-
sotving state, we believe it -important to

show another what he id doing white he i4
doing it. This iz where Mit.tek's (1971) idea
o6 the person -to- person inteAaction needed dot

centering the ptobtem-sotving pAocess in the
6et6 becomes .important. Herm one person
teaching another peAson can 6uAthet elucidate
the WHAT in the pkobtem-6oAming process as
welt az the HOW in the problem- solving process
with that individuat. When another can assist
us to "do with awareness," we can 6ocuz on our
behavior in the problem-6oAming az well as in
the pubtem-sotving phases and know what it
that we did that made the choice 6atiz6ying
and /or dis6atis6ying. Then, making a choice
which makes out 1i6e di66etent becomes some-
thing we beet we do 60A out seeii-enhancement.
We then begin to heel a sense o6 intetnat
contAot. However, what we are attempting to
do in talking about person -to- person inteiaction
id to cuate in the Anticipation Phase oppor-
tunities 6ak intkoducing this social act o6
seeing youAzet6 as ahem will see you in
relationship to what you are telling them you
seek in the Accommodation Phase. This is at
act which we no Longer Oa has to be reserved.
6ok the pto6e66ionat counselor. The act o6
helping another see himset6 is a pimaky skitt
in teaAning this vatuing process with setii.
We try to give that expenience to students when
they ate hetping another see hin6et6. Essentiatty,
we 6ind out some o6 what id unknown to u4 (but
known to another) in the interaction with another.

Case Study. The new use of the Tiedeman paradigm of decision making
is illustrated in the following case.

At 26 Sharon had a master's degree and 6ett
very capabte in most areas o6 tiving. She
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began to identi6y heAseti as an impulsive
decision maket when het tiance started to
validate het decisions dot het. She then,
identified several decisions that had not
twined out too welt. She recognized, 6ox
example, that she had a Lot o6 items in het
closets and household that she did not wean
and did not like. She was not disturbed by
this situation too much at 6iAst, 40 she
dismissed het discontent. Since she always
had money to spend, she did not have to be
carte6ul about het buying.

Shaun mamied a year Wet, and hex
6inanciat status changed considerably. She
did not have as much money to spend. Con -

sequently, she began to took at het general
decision-making habits. Het busband began to
complain about the excess. "He painted out to
het how much she bought but !matey did not need,
how much make-up she peachased but did not use
o6ten, how many clothes she worm once of lutice
then ignoted because she gum tit ed o6 them,
how, many wigs she bought but only wore occasion-
ally. Then she began to notice het puissant
situation - -how many things she thought she
wanted, but did not Wet a week's wait. The
dawning teatization that what she thought she
wanted at the moment was not always satiosiying
in the Long nun caused Shaun to recognize het
style o6 decision making, and she was able to
change het behavior,- This change 100.5 based on
the &act that she 1410A now able to identi6y mote
o6 her impulses as she expeitienced them. But,
though she stilt expeAiences desires as be6ote,
she now recognizes they may be only whims that
wilt pass. She can now wait to see. This
behavior generalized to het careen decisions
as well.

A6ter being matAied several months, Shaun
began to seek employment in het geld o6 train -
ing, sociology. However, jobs in sociology
were not ptentqut in het area. She also had
tAaining in business which gave het a secondary
skill. The salaties being o66exed 6ox these
jobs went. good, 6tom $800 to $1400 a month.
At kimt she became excited about the money,
then began to realize that money was not all
important, that other 6actoAs needed considet-
ation. 8e6ote het tecognition o6 style in
het decision making, she would probably have
accepted a job based on hex 6iAst impulse
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about the job, sataty. gut the awarceness

06 het onputsive natute in decision making
now made heA cautious about deciding quickty.
She did not want a job whose attAaction might

thereby necessitating renewed job
hunting: so she pursued the market 6uAthet
(something she woutd not have done bepAe).
She searched out heA possibitLties, teaxned
attexmatives. At the point where the decision
is ustatey made, she hesitated based on her
knowledge o6 her ptevious style o6 decision
making--imputses 4e stilling in tatex unwanted
excess. She Aecycted and waited untie she 6ett
intuitively as welt as inOnmationatty good
about a fob and untie the desite remained
constant. She then made the decision to take
a job with a juvenile bureau where she could
wok with detinquent boys.

Note that Sharon used the steps in the
decision-making pkocesa in the natultat activity

making her vocational decision (i.e. deliine
heA pubtem, collect in0Amation, weigh atteAna-
tives, and atimatety choose). The impoktant
6act id that she withheld a decision even though
many o6 the jobs appealed to heA and hen old
imputae would have been to accept. Instead she
waited, talked with heA husband ;and piends,
then acted out hex choice (pbten sotvingi.
In other. words, she remained in the pcobtem-
liotming state, keeping in mind her styte
decision making; and on recycling when her
desiAe remained constant, she setected the
juvenile job instead (Ili being imputsivety driven
to that decision. She thus 6ut6itted the "doing
with awakeness" step in Witson's scheme o6
decision making (Wilson, 1971) . The behavior
genetatized, and she id now more &Ube/ate
about her decisionsseeing i6 possibitities
appeal to heft tatek as well as immediatety
(aotution using) .

The above case ittustimtes the liact that an
individuat not only needs to know the steps in
the decision-making process, but atso needs .to
centeA on his "setii" doing in order .to teau
his style o6 decision making. Then the steps
in the pumas become a powequt toot in teaAn-
ing about his style. 16 Lt is accepted that
decision-making style is the end gain and the

11-3.17

116
125



decision-making process the means wheteby,
then we must develop the means to teach under -
standing oA styte in tetationship to the specific
decision-making pxocesses.

Awareness of Style. In discussing the rational and nonrational factors

of problem solving, one must rely on some accepted theories of teaching which

are based on the assumption that through specified behavior one can stimulate

a person's interactions with material with fairly predictable outcomes.

If this is accepted, it can be assumed that the teacher may succeed in

initiating ptocesses which aid atcognition off
style with the person. When apecikic behavior
OCCUA4, one sometimes can succeed in causing an
individuat to attend to those behaviots as

.they oceux. Uttimatety, when that condition
exists, a akitted "co-expo tiencee has the
opportunity to eteate a txipte ciiiect: (1) pro-

viding the Language krumnowth necessaty Lox the
individuat teatnet to comprehend mote comptetet4
hie behaviot (both clement and past) by intxo-
ducing the appropriate 6oxmat statements about
the decision-6oxing ptocesz; (2) ittuminating
the existing decision-making steps underway
within the individual at that moment and aimut-
taneoUsty tetating these pusent behaviou to

the individuat's ptiot conptehension ok
6oxmex behavioxa; and (3) encooaging the
individuat who LS at that point gaining insights
into his past and momentary behavior,. to (a) I

think ahead, (b) zpeciiy potential means olf
satio6ying 6uturce needs which now axe bettel.'
understood (c) eteate hiz own plan Sox 6utkitt-
ing 6utute ends o6 which he is now mote mate,
and (d) implement hiL then exacted decision
with the teatization that his actual 6utute
setic-structure i6 now mote 6utty known.

Howevex, the inpAmat co- .investigation
present decision making in a pemonat, ditc6ex-

entiated, and hictimchicatty integxated fume-
woick o6 process impties that the decision-
making processes axe only relevant as they
relate dikectty to the pexson making the
decision at that point in time. It a24o

auggezaz that the crucial issue is not the
fact that the student academicatty knows the
steps in the proses but that he knows Wake
and how to kit them into his momentary
expetiencing, what behaviot ensues as a
xesutt, and how satin ying this behaviot
a to the person, This makes the steps
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ciA4ut as he then i5 abet to integAate them
into his individuat ptamewotk. Retevant to

this point, Simon and Nowett (1971) suggest
th at we must Leann "how changes in the attendant
condUion--both changes inside the pubtem
sotvet and changes in the task con4tonting him--
attet pubtem-sotving bekavi.DA" (p. )45).
Exptaining these pkocersez /Levi/Les emphasis
on HOW patticutan human behavior comes about
and WHAT mechanism causes it to happen. Awau-
ness 06 these conditions adds new dimensions
to the pubtem-60Aming and pubtem-sotving
activity and to decision making itset6. Note

in the ease study that the HOW occunAed when
ShaAon began to understand that many items
were accumulating which served no 0. cticat
puApose to hen. The. WHAT occuAAA when she
began to understand white she was 4eeting
imputze that .t is desitabitity may not .east
with time; thene6one, she alas actuatty 6onming
anotheA decision set which was hietaAchiuxt
to the 4iAst one.

Sotution Using

Pubtem sotving and 6otution using, in tuAn,
have the 't wateAzhed at .that point when the
petson putz his sotution to use. The psycho-

togicat states which ate cniticat in

solution using (in the autonomous Accommodation Phase) are those of
induction, reformation and integration in the Tiedeman-O'Hara paradigm of

decision-making development. Tug content of these substages will be the
same for career decision but will be changed as follows for choice in

general.

A sotution is pAesumed to have been invented
and put to pketiminaAy test belione it iz 6/taught

into repeated use in sotution using. In the

repeated use o6 sotution using, the person 4iAst
remains hesitant because his pubtem solution
hasn't been tAied extenzivety. The pension,

theAe6ou, maintains the inductive state 06
being somewhat more other-ditected than uzuat.
However, as the person expeAiencez repeated
successes with his solution, he moves 6nom the
stage 06 induction into that 06 Ae6onmatiDn.
He has the swetted con6idence 06 success and
powet oven otheAs because o4 a des red sototion

which wanks. But reformation oAdinaAity does
not persevere 4otevek. The pennon kimset4
becomes awake 06 situationz when the expected
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Oita to mateAiatize. The pennon becomes
awafte 06 pattan in hiA activity. The
peitzon becomes MAW 06 potentiat ham and
aubjugation which he cauzez by his aotution.
Att these condo Lofts tend to move the aeem-
ingty aettted into a condition 06 6uAthek
unaetttement and cause tie pennon to go oven
his deciaion aevekat .times and, thereby,, get
a hieAaAachicatty Atztkuctuxed aotution and
Aenze o6 Aet6. There new di66ekentiation6
hetp keintegutte the otd di66ekemtiation
with 416 totality 06 being. The peAzon in
thia integution gaina peopective upon hiz
deciaion and, in that peupective, upon
him6et6 as wett.

In the Aittet-Tiedenan cubiaic modet 06
the decizion pitocezz, aotution uaing marked
by aid-We attivity, Whaeaa we have emphazized
vicaAioua experience as neceazaw in pkobtem-
60/ming activity and conveuation with another
white exptaining what one know £n pubtem-
aotving activity, we have not .introduced such
pitopz in aotution-uzing activity. Sotution-
uzing activity occWt4 in the naturtat state.
Sorution-uaing activity OCCUAA when trio_

person betievez he knows aomething and takes
o66 with it o6 his own accord and guidance.
Saution-wing activity occuA4 Olen an ticuta-
tion has been zo inxeAnatized that the peit6on
conzidertz himzet6 in contut and goes atone
to tezt that assumption. Therm are atilt
.times 06 doubt as the pennon inductz himaet6
and then enteitz into Ae6oAmatien as he pto-
ctaina hia knowing be6ou the wonted. But
in aotution using, the pitocezzez 06 doubt
kezotation have been inteknataed. A6 Ettia
and Tideman (1969) wished:

Fikat the Language must be eztabtizhed
604 the individuat (induction) , then it
must itzet6 become an object o6 anatyziz
(4e6onmation), and 6inatty it must
dizzotve as the individuat goes past
it to meaning (intepation) (p. 25).

The Cubiztic Gumman

The MitteA-Tideman cubiatic model 06 deciaion
making £4 the gicammaA 06 the needed Language
which encoultagez comptehenzion o6 zet6 in the
decizion-making pkocezz. The Language 06
deciaion making is eztabtizhed vicaitiourty
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with the pe4son white he iz pubtem 60/ming,
it becomes an object 06 anatysiz with anothe4
ad the person is pubtem sotving, and the
individuat goes past it to meaning in his
oat sotution using.

The cubistic model (see Figute 1) unites
the thAee conditions inherent in the decision
pitocess--onbtem condition, psychotogicat
state, and 4et6-compuhension. The counseton
must Leann to keep ate 27 (3x3x3r.combination4
o6 this cubistic model in mind ad he, in tau,
hetps students atso gain such compuhension
so that they may engage in decision making
ban .themselves with 4et6-undeutanding, not
set6-abnegation.

Notice how tottuousty the peAson-pugkesses
in gaining undetstanding o6 himset6 in think-
ing white acting. The simptest condition
bon the pc44on i,s that in the extreme towers-

. te6t ecU o6 the cube. In this condition,

the individunt pubtem 6olms during EXPLORA-
TION in the vicalLious pant 06 the Anticipation
Phase; and he succeeds in "Learning about."

But by moving .through the psychotogicat
states, he moves his pnobtem-60Aming activity
to sotution-using activity .thereby pkogkess-
ing to the upper-Aight, 'tea/most cett-- sotution
with set6 awaneness in the state 06 ACCOMMODATION.

Thi's .theory is dilgenent ptam what we
ondinanity undetstand .theory to be in psychol-

ogy. Ours is not a .theory which allows
another to predict the behaviors 06 a subject.
Instead, awes iA a .theory which at a penson
to put his own decision-making activity into
peAspective on himset6. As such, the .theory

iA menety a descniption o6 what can be
inteknatty expetienced. Howeven, ad the
individuat undekstands thiz cubistic grammar
06 what goes on as he centeAz upon himset6 in
thinking while acting, he gainz move and
make power .to guide his action by thought
with oacticed ease.

UnOktunatety, we have no easy nostums
to o66en about how the conditions 06 guiding
action by thought with oacticed ease matunez
in the peAson. However, We do have a number
(16 suggestions bon how it might be helped

to mature.
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A major research area in decision making development, is the objective
definition of that development. At this time a definition of the needed
objective cannot be offered. It is suspected that the stages may be or
resemble either Kohlberg's (1964) stages of ethical development or Perry's
(1970) stages of character development. Tiedeman is presently engaged
with John Pestling, Union College Character Research Project, in intro-
ducing a mathematical group theory of persoality constructionism as
philosophical foundation for what is considered to be the realization
which is ultimately developed.

Investigation of the expected development proceeds within a framework
in which the individual develops comprehension in a responding environment
which offers him help but holds him accountable and responsible for in-
tentions and their caused actions. Formally defined are the needed respond-
ing environment elsewhere ( Tiedeman and Miller, 1973). Tiedeman (1972)
has also outlined the problem of comprehending hierarchical self restructur-
ing in the presence of the needed responding environment. In these two
papers, a person formally interacting in a computer environment programmed
to help him comprehend self while comprehending what he seeks to decide
is chosen as the means of beginning specification of what will be needed
for later scientific investigations which will help him mature in self
comprehension.

Teaching About Decision Making

In applying this theory, one runs into the problem of how it is supposed
to work as opposed to how it does work. What is about to be proposed is
how it is supposed to work. It won't be known until at least the end of
next year

how it does wonk; but until t we acquite-

6u4thmin6oAmation about it, we wilt
state out pwient thinkingcautioning
you to temper -it by your own expetienceo
and judgment.

Sevenatimpottant assumption undettie
out cubiatie model o6 decision making,
namely:

1. The desired end state of the process is living in awareness
the realization that man consists of systems, exists in systems,
but becomes himself-in transcending systems. Personhood must
be construed as an open system.

2. Elements and relationships are together the fundamental components
of the open systems lived in the desired end state.

3. Hierarchical structuring is necessary in transcending open systems.
The self must be put into relationship with internal and external
open systems as if the pcxson can comprehend the self's position
in both internal and external systems.
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4. Change of a hierarchically structured but open sell system is
achieved by hierarchical restructuring of the self. The opened
self has to be put into different relationship with old-compre-
hension of internal and external systems. Integration to a new
whole has to take place. Differentiation of old and new parts
has to ensue. Re-integration of the newly differentiated and the
new whole has to happen.

5. In order to accomplish hierarchical restructuring of self with
intention, the person must come to operate his open self system
in awareness. The person must be able to think and act as a
self system in order to achieN,e hierarchical restructuring of his
self system. The person must come to know the antagonistic nature
of possibilities and progress. Possibilities are entertained at
the expense of progress; progress is achieved with the personal
limitation of possibilities. Progressive hierarchical self
restructuring in an opening self system requires a solution in
which a synergy of possibilities and progress is attained.
Interactive, not singular, pursuit of possibilities and progress
is needed. The fluid self must be permitted ebb and flow as
goals and actions shift under changing purposes. A discontinuity
in situations must be borne with the introduction of some self
discontinuity into an otherwise continuously existing self system.

6. Help may be extended a person in opening his sell system for
hierarchically restructuring. The needed help must be tendered in
the form of scaffolding which permits helpers to construct buildings
but results in elimination of later unneeded scaffolds as the new
structures formed in Construction take shape and later prove able
to fulfill their functions without help. Provision of such a

scaffold-like adjuvant relationship in which the helper is able
in time to remove himself from the structure he has helped to
build is essential for eventual achievement of the tucught and
life style set out above. "Teaching" decision making in this
adjuvant way is possible if structured with the care outlined
below.

7. Decision making per se does not have to be taught (Wilson, 1971).
However, decision making can be improved by learning from your own
decisions (a) the stages your decisions go through, (b) the skills
you use in those stages, and (c) your style of decision making.
Dinklage (1969) found that 25 percent of the adolescents she
worked with were making "planned" decisions. Therefore, it may
be that some seamen will not need this type of training.]

8. For the most part seamen need to use their own behavior--not
another's - -as a base for learning. However, this does not pre-
cludeitthe use of simulation.

9. Understanding of problem-forming, problem-solving and solution-
using states will significantly improve the individual's satis-
faction with his decision.

11-3.23

42,11



10. Improvement of low-risk, low-cost decisions will generalize
to high-risk, high-cost decisions.

11. There are "one-shot" decisions for which an individual needs
specific information, e.g., house-buying. In house buying an
individual could make a bad decision, regardless of how many
strategies or skills he had. Information about such high-cost
decisions is difficult to obtain. Therefore, information of
this kind should be given to the seaman.

The paAt6 6o4 tht teaching o6 cur pto-
pmed cubi6tic model o6 deciAion making are
att mound you. Be6oke you begin van teach-
ing o6 .another, a66une him that he know) how
.to make deeihiona, that he does it evekyday.
Togethek, you may be able .to improve phi.)

deci6ion-making ability which, in tuAn, would
Gave him time and money and give him a 6en6e
o6 being in contAot and a detibenate, con-
4idened pemon.

It is important that you get the seaman to think aloud as he makes
his decision (any decision). By listening to the seaman's verbalizations,
you can begin identifying his present problem condition. Try to do so
unobtrusively, merely indicating that-you are giving a name to something
he is doing so both of you can return to it. When you do go back later,
seek to elaborate the person's decision-making vocabulary in each of three
psychological4tates.

Problem-Forming State: EXPLORATION Substage
.......

In this state, teaching about choice begins with (1) ways of making
a choice, (2) the stages one moves through in a choice, (3) strategies (style
of decision making), and (4) skills involved. This stage is analogous to
learning the parts of the body in order to make a knowledgeable medical
diagnosis. The learning of the parts of decision making is useful to every-
one since it is a continuous daily activity for persons of all ages and in
all socioeconomic levels. Therefore, learning about decision making is
as germane to aduts as to youth.

The problem-forming state consists'of the person's awareness that a
problem does or will exist and that a decision must be reached in order to
resolve the problem in a satisfying manner.

Explanation. In thin 6tep, Tiedeman
O'Hana (1963) con6idek a number o6 di66ekent
goat6:

Relevant goat6 are tho6e which can pouib-
ty be attained 6nom the oppontunitie6
awciated with the problem under con-

4idenation In the 6tep o6 expton-
ation ... a pexion can, in imagination,

11?
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conceive ptemises, stucturtes-in-intet-
actLon, and the e66ect that the pte-
sumabty needed ptemises may have upon
him. It is these ptemises about set6-
in-situation and the person's attitude
(ot posture) tom/td each that we intend
to denote by-the te,tm psychotogicat
6ietd (pp. 38-39).

Exercise: Have the seaman mite down a decision
he As going to 6ace. (Exptain skitt: "de6in-
ing .the ptobtem.") Have him tist /he end-gain
on goat.

Ctystattization.

Distinctions on di66mences mew
6tom the compaAison o6 at teast two
sets on 6ietdS.... The advantages and
disadvantages c,n be ascentaine . The

cost o6 the sevenat goats can b consideted

in tetation to the tetuin nom I.

The vague o6 attetnatives can then be
assessed (p. 41).

Exercise: Have the seaman cottect in6otma-
tion tetated to his de6ined ptobtem, then have
him took at the attetnatives. (Exptain as

skills.)

Choice.

As ctystattization OCCU4.6, choice of
decision. 6ottows teadity. With choice,
a patticutat goat and its utevant 6ietd
otien/s the behavionat system o6 the
person o6 tetevance bon his pkobtem
(p. 42).

Exercise: Have .the seaman make a choice but
emphasize that this choice cs stiff onty to be
mitten on paper, not acted out.

Ctati6ication. This'is the ctiticat point
whae the pennon begins to think mote smiousty
about his choice. 16 the commitment is strong,
then tittte change is tikety to ensue.

Othetwise, doubt about the decision is
tikety to anise in even a shoat -period
o6 waiting (a week on mote, say) 6ot
the expected situation to begin to un6otd.
ThiA is panticutanty true when the
attention o6 the person may be atttacted
to mote in6otmation o6 tetevance to his
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deciaion in the couue o6 waiting
Cot the de rite has 6aded). Voubt'
expetienced in the Uniting pertiOd

causes the individuat 6ukthe4 to,
etatitcy his an position.
An etaboution and pe46ection o6 the
image o6 the 6utuke ensues (p. 43).

Exaciae: Have the seaman look at his choice, think about it for at
least a week (if possible), talk it over (if he wishes) with friends,
parents, and the like. However, the seaman is still clarifying a vicarious
chdice; he has not acted it out. Acting out is a problem=solving activity.

At this point, also, the seaman looks at his choice in terms of what he
values. The Gelette-Varenhorst-Carey (1972) decision-making materials,
dealing with values, may be adapted for use in this substage. Also, the
seaman has not yet become concerned with his style of decision Making, just
the fact that he has a decision to make,.that this decision must go through
various stages, and that the general decisiun-making skills should be
incorporated. Here, the seaman learns the stages and skills as they apply

to his decision. This learning about stages and skills r.an be used for all
his decision making, general as well as career.

The Life Career Game, as modified by Varenhorst (1970), may be adapted
to Navy decisions as an activity for the seaman to examine his decision
making in retrospect - -that is, he identified (1) the Tiedeaan substage,
(2) the skills used in decision making, and (3) his "styl decision

making" based on the Dinklage (1969) categories.

It would then be apprOpriate for the seaman to discuss actual decisions
he has made, to identify the four stages, to talk about outcomes in terms
of what he might have done if he had waited longer to make the decision
and to see if he can begin to recognize the value of the vicarious activity
before the actual uecision in the low-cost, low-risk situation.

Pubtem-hotving state: CLARIFICATION
substage

In this stage, .the petson used the stages
and deciaion-making akAtta he has twcned in
intertaction with anothe4 team about h.L6

atyte o6 deciaion making. Hows.uet, i6 the

deciaion-making pkocess is individuat and
peAaonat, how can another. 6acititate the
sense o6 keedom and e615icacy associated with
the individuat'a satia6actoty comptetion o6
the cycle o6 exptoution, con6uaion, etaAi6i-
cation, ctotattization, and awarceneaa-
pounded action di/meted toward individuatty
delineated and organized system o6 "means
whelmby" and "end gains" (Tiedeman and O'Ha4a,
1963).
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The answet may be 6vund in the designing o6
6acilitating lefativnsh(ps with the en4li4on-
ment that ate eAeated atvund, 04, and'in
the person to eticit and support his centert-
ing o6 himset6 in his se46 duAing his settc-
instAuetion (Fibs, 1969). PeA2s contends
that the essence e6 this co* Ling pucess
i4 devetoped acoakeness 06 theAestatt, i.e.,
the set6-61-situation. He maiutaina that
a peAsonat need and a pattieutcut situatiDn
ate two piers (76 the !midge in which the

individuat becomes the gestalt o6 himetti in
his situation. Needs ate the individuat's
natuAat and individual p,tocesses as he pc/wet-
uatty seeks unity in his environment. Thus,
need is an atoused conditien within the pemon,
demanding an association with his enviAonment
which wit satiqy that need. 44 needs attic e,
the person becomes goat seeking; one aspect
66 the aoo2 is satistiaction o6 the a4oused
need. Katz (1954) undetscoked needs in his
ptoposed 5-point ductiptive modet o6 the
decision-making process in which he pointed
out that the decision-making ptocess ib
motivated by the individual's needs and
&lives and by his being aware that these can
be satisiied by his imteAaetions with the
enviunment.

Howevet, in our cubi.stie model, needs au
expressed vicaAiousty in the pAobtem-tionming
state, incubate, and then ate 4e-examined to
see i6 the drive bon that need is sustained.
The4eliote, the centeAing c6 the individuat in
his set6-in-situation is a complete awareness
oti his need at/meta/Le and a testing o6 that
need stAuctuAe with time, through the
psychologicat states.

Each One Teach One. It is suggested that the understanding needed to
,develop an awareness of one's self as a person with both intentional needs
and impulses rests iu understanding the basic structure of teaching, that is,
the necessity of helping in teaching but the impossibility of'learning for
another. Therefore, it is proposed that a Career Development program
grounded in these assumptions must be designed so that one seaman teaches
another about intertLJnal decision making. 'While teaching another seaman
the teaching seaman (under the supervision of someone like a counselor) is
learning to understand the structure of his teaching--nav'ely, his intent to
help another seaman become intentional. In this way, the teaching seaman
gill grow in his understanding of the frustration he faces in being unable
to accomplish his supposed end gain to any marked degree.
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In having each seaman teach another about
intentionat behavior. the teaching seaman beam
the dibiicuttLes o6 possible 6aituAt in his
ebioAts to train another, to be intentional.
Contrast this situation with what uzuatty
occurs when decision making iz taught.
Noolatey, the bad decision is Aecognized as
-something the individual shoutd avoid; every-
thing iS oniented toward the good decision--
those that vatidate our society as it now stands.
Success is fuin6onced and liaitune ,ignored.
However, i6 seamen are taught to succeed in
6a .use and to recognize that they witt make
bad as wet as good decisions, then theit
decisions might mprove as they seek to dis-
tinguish thews intentionarneeds inten-

tionat imputsez through style. recognition. A
better decision may be made Wen centering
on set6, using our cubiztic model incovotating
the decision-making skitts to gain a knowledge ol5
decizion-making style.

Use the Intentionality Behavioral Approach. Interactive decision
making focusing on use of steps in process to recognize style could be trans-
lated into a functional framework by peer teaching. A guidance program
could be structured to utilize seamen teaching each other in developing,
the intentional individual. The Intentionality Behavioral Approach
developed by Ivey and Rollin (1971) may be adaptable as a means whereby
the end gain of intentionality awareness might be achieved.

The main objective o6 the-Ivey-Ratin
peqoAmance cukticutum so OA constructed
is to develop the intentional individuat,
i.e., ,one who can respond 'Suety and moon-
taneousty to his suimoundings and exviAonment.
The intentionat individuat supposedly has the
tools to generate alternate world view
enabtng him to approach a pnobtem Vtom a
dibiekent vantage point. He i4 abte to
understand and consider:. atteknate pekceptionz

o6 himset6 and otheA4. The intentipnat
individuat constantly acts . Thiz action
drawn Vtom a wide variety o6 behavioral
atteknatives open to him. "In the sandy
stage the individuat has something with
which to .interact and in the .gate stage
students can utitize constructs in their
own 6ashion and eventuatty develop thea
own unique waxed view and teaching styte"
(p. 150).
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The Ivey-Roftin apptoach ib ptimatity a
Wining approach Got teachets. In adapting
this apptoach to Cateet Development, the
training aspect 06 this ptogtam must not be -

ovettooked. To cteate intentional individuats
by ttaining methods may tisk what Penis earls
the bane 06 out civilization, the
umation o6 peA4011.5 "with chauctet" but without
"set6." To avoid chatactet ossi4ication, inten-

tions must develop in tetation to a petaon&e
undeAstanding o6 the basic stAuctute o6 his
eeds, namely the tetationship o6 his at/meta/Ling
v6-the envi)Lonment to satis6y his principal
need demands. However, he must we the method
desctibed to examine what at the moment he
thinks ate needy and what in the tong tun are
only imputzes. This distinctia impottant
i6 we ate to imptove decision ma There
must be a teciptocat awatenes, 4 needs d
imputses as they telate to sty, o4 decision"-
making, and the individual must be "doing with '--

awareness" to make the distinction.

Style o4 Decision Making. Styteo4 decision
making 44 one o4 the ctiticat points in out
cubiatic model o4 decision making. We de6ine
style as the strategy wed Ln making decisions.
Fot example, does the individuat make a quick
"imputsive" decision, an "intuitive" decision,
of a "planned" decision, etc.? We then seek
to have the seaman identi4y his own style o4
decision making by using the Dinktage "Innet-
Retiamt" (I-R) and "Other Reliant" (0-R)
stAategiea. In 1969, Dinktage de6ined
"Innet-Retiant" decide/Ls as those who take
tesponaibitity 4ot theit own decisions and
the "Other Reticent" as those who tvans6med
that tesponsibitity to someone of something
else. She 4c,und that apptoximatety 42 percent

o6 het high school students were "Inner. - Reliant"
decldets. Obviously, it is de4,0cabte to inueaze
the nwhbet o6 "Inneic Reticent" in the population
generally and in the Navy population paittizutality.
Mote speci4icatty, each Dinktage stAategy is
as 6ottou*:

Imputzive decideA--one who takes the 6i/ust

attetnative that is presented. "Decide now,
think &tot."
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Fatatiatic decidenone who leaves the
neaotution o6 the decision up to the
environment on bate. "What even will be

wilt be."

Compliant decidekone who goes along with
the ptanA o6 someone etae bon him, 'Laken

than makes his own decision4. "16 it'4

ok with you, WA ok with me."

Detaying decidekone who delays thiught
and action on hia problem untie .eaten.
"I'tt think about that tomon.'ww."

Agonizing decider- -one who spends much
time and thought in gathening data and
anatyzing attennativeA only to get Coat
amtdst the data he has accumulated.
The "I can't make up my mind" type.

Harming decidenone whose 4tkategy 44
based on kationat app'toach with some
balance between the cognitive and emo-

tionat. "1 am the captain o6 my Late:
I am the mastek o6 my aout."

Intuitive decidekone who decides on
what he Seas but cannot vekbatize.
This As the "it 6eeta night" type.

Paralytic decidenone who accepts the
kesponsibitity 04 hi4 deciaion but as
unable to do much toward approaching it.
The "I know 1 ahoutd, but I just can't
get with it" type.

These: stutegies ate identi6ied by the seaman
as "each one teach us one" using the Ivey-Rottin

approach okiented towand identi6ication o6
decision- making style. The style &s identiiied
based on the actual choice made necycting through
the substages o6 exploration, cnotaltization,
choice and ctani6ication (problem-aotving atate).

Remember that all the exercises involve use of a seaman's experience,

not profiles of another's experience except in rare cases. This should not

be threatening to the seaman as he is dealing with everyday decisions which

do not involve exposing that which he has not already exposed by his decision.

For example, decisions about what to do off duty, what to buy on shore

leave to take home, and the like are what is called "low-risk and low-

cost" decisions which the seaman to learn about decision making on a

somewhat safa basis lw.fort 1-0 has to make decisions on a high-risk, high-

cost basis. The emphasis, LU,. .`,ore, is oriented toward teaching the
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individual how to improve his decision making in the low-risk, low-cost
area which generalizes to the high-risk, high-cost area. However, there
are some decisions that, regardless of how good a decision maker the
individual is, cannot be decided well without help. For example, in
home buying, not very many people know to look beyond the "ginger bread"
in a house--fancy fixtures, extras that cover up defects, etc. A
seaman needs to have this kind of information presented to him so that,
when he marries and decides he wants to own a home, he will have the know-
ledge necessary to make a decision that best benefits him. Otherwise all
the decision training in the world will not equip him to make that "one -
shut" decision. It is believed that in giving the seaman experience in
improving his decision making on those things that present themselves often
for improvement (low risk, low cost) and in giving him information about
those "one-shot" decisions that he makes once or twice in his life (high
risk, high cost). Futhermore, there are some decisions that strategy does
not improve as much as good information does. This leads to the last
psychological state, solution using.

Solution-Using State: ACCOMMODATION Stage

In this state there are no props; the individual is alone with his skills.
However, an activity that would be appropriate in this phase is a group
situation where seamen share what they have been experiencing, problems they
have in "doing with awareness," the improvement they have made, and the
excitement of discovery with themselves. It is important to allow seaman
to share their accomplishments as well as their problems.

The decision making from the frame of reference of the person experienc-
ing it has been presented. All our suggested activities have their origin
in the experience of the person--looking at what he does now to improve what
he will do in the future.

The experiential frame of reference from the Tiedeman paradigm of
decision making has been discussed; first, its origins in educational
and vocational identity, then augmented by O'Hala's work in vocational
identity. The union of identity and decision making with Ellis' ideas
on the comprehension of one's self-deciding was then enlarged upon. In-
corporated was Miller's use of person-to-person interaction in centering
one's decision making activity in self. Finally, these five major ideas
were integrated into the Miller-Tiedeman cubistic model of decision
making. All this underlay the experiential framework from which was
suggested activities inherent in the teaching of our model.

Remember that the underlying assumption of this cubistic model is the
same as that of Career Development--helping the person comprehend his learn-.

ing capacities and processes so that they are vibrantly actualized from
"breath to death." If coL)rehending decision-making development becomes
the primary aim in Career Development, renewal will occur in the Navy.
The Navy hen will not just expand its ranks with seamen who will not mature
After enlistment as can happen if care is not taken to integrate compre-
hension of decision-making development into its basic training ana service
concepts. To cultivate the comprehension of style in decision-making
development from the experiential frame that has been presented and illustrated
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will result in centering the decision - matting process in self. An all-

volunteer Navy consisting of such self-motivating, self-initiating, and
self-correcting seamen can be an effective force for world peace and
development.

The several riotous and rebellious events of the past decade suggests
what should have been obvious before their occurrence. Dissatisfaction
does not go away; it goes elsewhere. When dissatisfaction is great, it
explodes. The Navy largely enlists individuals in their late adolescence
and/or young adulthood. A program of Career Development is essential to
further personal and self development and responsibility. The program
that has been outlined in the previous section will have the desired and
needed effect if the Navy will in its wisdom just understand the consider:-
able need for introduction of more discretionary options into the career
development of its enlisted personnel and also raise the frequency with
which enlarged options can be chosen. The self-lirected self needs support
of an environment in which actual individual discretion is frequently
possible and in which accountability for indivtdual responsibility is
invariably expected and facilitated.

A potential scientific dividend inheres in this proposal in addition
to the personal and social or service dividends already discussed. A
framework within which self development can take place within progressive
career development has been described. The described adjutant framewoz%
is the needed framework. In this framework, the individual participates
with the helper or scientist in the analysis and development of his self
concept through the intentionality concepts of review, feedforward, and
feedback. Science demands that this process ultimately pass to the scien-
tists' hands for description and repeated objectification. The individual
can participate in this process for awhile at its start as Tiedeman (1970)
argues. The newly introduced concept is that of collaborative, not unilateral
decision making about self concept. In the collaborative concept it is
necessary to delineate the collaborative content and procedure as well as
antecedents and consequents. Other papers offer a fair start toward
definition of the needed collaborative content. This paper elaborates
the needed collaborative procedure. What stands ahead as challenge is both
more explicit definition of the desired end state and delineation of the
developmental process in progressive hierarchical self development in
association with comprehension of decision making development.

In 1969, when refunding of the Information System for Vocational
Decisions was under consideration, Tiedeman and others proposed that the

completed System would in effect be the laboratory in which developmental

comprehension of the phenomenon of epigenesis in decision making development
can be objectified and understood scientifically. Although that earlier

proposal failed of support, it is considered that the proposal is the most
valid one for study of the phenomenon under consideration here. Study requires

a laboratory in which decisions can take place repeatedly, prior conceptuali-

zations and expectations are available, review and reconceptualization can
occur, and new goals and feedback procedures can be defined and used.
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file information System for Vocational Decisions was such a system. The
Navy Personnel Research and Development Center could turn the procedu:e out-
lined in the previous section into a similar system without benefit or
disadvantage of computer by introducing appropriate personally and Center
kept records of repeated individual decision making. Such a program of
research could have great-service, '.ocietal, and scientific advantage.

.14
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FOOTNOTES
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A THEORETICAL MODEL

Abraham K. Korman

The theoretical innovation that has marked the study of behavior
in the world of work over the past ten or fifteen years has been and
continue to remain great, even for the most casual onlooker. Theore-
tical ideas have been brought forth and suggested in many different
areas and, what is even more significant, research has been generated
that has enabled the researchers to learn much about the nature of work
behavior and the personal, technical and social factors which influence
it in all its variations.

It is clear, however, that if these theories are to be useful and
are to serve adequately in their primary function of stimulating new
thoughts, new research and new techniques of practice, they need to be
looked at periodically and evaluated as to the evidence that has accu-
mulated relating to them. Such periodic visits should tell us
whether the ideas proposed,,and the predictions which stem from them,
are still viable or whether some new framework is called for Even-
tually, all theories come up wanting and a new framework comes to the
fore. Hence, a continuing responsibility of the theorist is to keep
examining his own work and to initiate changes in his conceptulization
as new data becomes available.

The goals of this paper are basically two in nature. First, a

brief review will be made of an hypothesis of work behavior which was
proposed by the author some time ago (Korman, 1970, 1971) and the
research which was directly stimulated by this hypothesis subsequent
to its publication. Following this, an extension of this model will be
proposed in order to overcome a since recognized lack in the original
proposal.

The Orieinal Hvoothesis and Some Consequent Evidence

The original hypothesis suggested was actually formulated in two
complementary papers, the basic frameworks of which are reproduced here
in model form as Figures 1 & 2. The rationale underlying these two
figures was originally stated as follows:

Thus, the following hypothesis is offered as to the nature of work
behavior: All other things being equal, individuals will engage in and
find satisfying those behavioral roles which will maximize their sense
of cognitive balance or consistency.

This being the case, the following two derivations would be implied:

1. Individuals will be motivated to perform on a task or job in
a manner which is consistent with the self-image with which

11-4.1

137



O
r
g
a
n
i
z
a
t
i
o
n
a
l
 
a
n
d
 
s
o
c
i
a
l
 
i
n
f
l
u
e
n
c
e
s

w
h
i
c
h
 
a
r
e
 
f
a
c
i
l
i
t
a
t
i
v
e
 
o
f
 
p
e
r
f
o
r
m
a
n
c
e
;

E
x
t
e
n
t
 
t
o
 
w
h
i
c
h
 
c
o
m
p
a
n
y
 
h
a
s
 
t
r
a
i
n
i
n
g

&
 
d
e
v
e
l
o
p
m
e
n
t
 
p
o
l
i
c
i
e
s
 
w
h
i
c
h
 
e
n
h
a
n
c
e
s

a
 
p
e
r
s
o
n
'
s
 
s
e
l
f
-
e
s
t
e
e
m
 
(
e
.
g
.
,
 
e
m
p
l
o
y
e
e
.

c
o
u
n
s
e
l
i
n
g
,
 
t
r
a
i
n
i
n
g
 
f
o
r
 
p
r
o
m
o
t
i
o
n
,

j
o
b
 
r
o
t
a
t
i
o
n
,
 
u
s
e
 
o
f
 
"
d
i
f
f
e
r
e
n
t
i
a
l

a
s
s
i
g
n
m
e
n
t
"
 
p
r
o
c
e
d
u
r
e
s
 
i
n
 
s
e
l
e
c
t
i
o
n
,

r
a
t
h
e
r
 
t
h
a
n
 
r
i
g
i
d
 
a
c
c
e
p
t
-
r
e
j
e
c
t

p
o
l
i
c
y
,
 
e
t
c
.
)
 
l
a
c
k
 
o
f
 
r
i
g
i
d
 
e
x
t
e
r
n
a
l

c
o
n
t
r
o
l
 
m
e
t
h
o
d
s
.

E
x
t
e
n
t
 
t
o
 
w
h
i
c
h
 
l
e
a
d
e
r
 
e
g
o
-
e
n
h
a
n
c
i
n
g

o
f
 
s
u
b
o
r
d
i
n
a
t
e
s
 
r
a
t
h
e
r
 
t
h
a
n
 
e
g
o
-

d
e
f
l
a
t
i
n
g
 
(
e
.
g
.
,
 
i
s
 
e
g
o
-
s
u
p
p
o
r
t
i
v
e
,

b
e
l
i
e
v
e
s
 
i
n
 
l
e
t
t
i
n
g
 
s
u
b
o
r
d
i
n
a
t
e
s

S
o
c
i
a
l
l
y
 
i
n
f
l
u
e
n
c
e
d

h
a
v
i
n
g
 
i
n
t
e
r
n
a
l
 
c
o
n
t
r
o
l
 
o
v
e
r
 
t
h
e
i
r

s
e
l
f
-
e
s
t
e
e
m

c
o
j
o
b
 
c
o
r
t
e
n
t
 
r
a
t
h
e
r
 
t
h
a
n
 
b
e
i
n
g
 
f
o
r
c
e
d

t
o
 
a
c
c
e
d
e
 
t
o
 
e
x
t
e
r
n
a
l
 
c
o
n
t
r
o
l

m
t
a
k
o
d
s
)

A
t

f
t
4

E
x
t
e
n
t
 
t
o
 
w
h
i
c
h
 
p
e
r
s
o
n
 
b
e
l
o
n
g
s
 
t
o

i
n
f
o
r
m
a
l
 
w
o
r
k
 
g
r
o
u
p
s
 
w
h
i
c
h
 
a
r
e
 
s
u
p
-

p
o
r
t
i
v
e
 
o
f
 
h
i
m
 
a
s
 
a
n
 
i
n
d
i
v
i
d
u
a
l
 
a
n
d

r
e
s
p
e
c
t
 
h
i
m
 
a
s
 
a
 
d
e
s
i
r
a
b
l
e
 
p
e
r
s
o
n

C
h
r
o
n
i
c
 
s
e
l
f
-
e
s
t
e
e
m
 
-

t
h
e
 
e
x
t
e
n
t
 
t
o
 
w
h
i
c
h
 
a

p
e
r
s
o
n
 
g
e
n
e
r
a
l
l
y
 
t
h
i
n
k
s

o
f
 
h
i
m
s
e
l
f
 
a
s
 
a
 
c
o
m
-

p
e
t
e
n
t
 
n
e
e
d
-
s
a
t
i
s
f
y
i
n
g

i
n
d
i
v
i
d
u
a
l

T
a
s
k
-
s
p
e
c
i
f
i
c
 
s
e
l
f
-
e
s
t
e
e
m

H
i
g
h
 
s
e
l
f
-
p
e
r
-

T
a
s
k
 
P
e
r
f
o
r
m
a
n
c
e

\
 
c
e
i
v
e
d
 
c
o
m
p
e
t
e
n
c
e

&
 
a
b
i
l
i
t
y
 
f
o
r
 
t
h
e

t
a
s
k
(
s
)
 
a
t
 
h
a
n
d
 
.
>
1

D
i
s
s
a
t
i
s
f
a
c
t
i
o
n
 
w
h
e
n

p
e
r
f
o
r
m
a
r
i
c
e
 
i
s
 
u
n
s
a
t
i
s
-

f
a
c
t
o
r
y
 
(
i
.
e
.
,
 
n
o
t
 
i
n
-

d
i
c
a
t
i
v
e
 
o
f
 
c
o
m
p
e
t
e
n
c
e
)

S
a
t
i
s
f
a
c
t
i
o
n
 
w
h
e
n
 
p
e
r
-

f
o
r
m
a
n
c
e
 
i
s
 
s
a
t
i
s
f
a
c
t
o
r
y

(
i
.
e
.
,
 
i
n
d
i
c
a
t
i
v
e
 
o
f

c
o
m
p
e
t
e
n
c
e
)

S
a
t
i
s
f
a
c
t
i
o
n
 
w
h
e
n
 
s
i
t
e

f
u
l
f
i
l
l
s
 
n
e
e
d
s
 
o
f
 
s
e
l
f

D
i
s
s
a
t
i
s
f
a
c
t
i
o
n
 
w
h
e
n

s
i
t
u
a
t
i
o
n
 
d
o
e
s
 
n
o
t
 
f
u
l
l

n
e
e
d
s
 
o
f
 
s
e
l
f

F
i
g
.
 
1
.

O
u
t
l
i
n
e
 
o
f
 
o
r
i
g
i
n
a
l
 
c
o
n
s
i
s
t
e
n
c
y
 
m
o
d
e
l
 
o
f
 
w
o
r
k
 
b
e
h
a
v
i
o
r

(
S
o
u
r
c
e
:

K
o
r
m
a
n
,
 
A
.
 
K
.

T
o
w
a
r
d
 
a
n
 
h
y
p
o
t
h
e
s
i
s
 
o
f
 
w
o
r
k
 
b
e
h
a
v
i
o
r
)

J
o
u
r
n
a
l
 
o
f
 
A
p
p
l
i
e
d
 
P
s
y
c
h
o
l
o
g
y
,
 
1
9
7
0
,
 
5
4
,
 
3
1
-
4
1
.



B
A
S
I
C
 
T
H
E
O
R
E
T
I
C
A
L
 
A
S
S
U
M
P
T
I
O
N
S

(
1
)

M
a
n
 
i
s
 
m
o
t
i
v
a
t
e
d
 
t
o
 
s
e
e
k
 
a
 
s
t
a
b
l
e
 
w
o
r
l
d
,
 
h
e
n
c
e
 
w
i
l
l
 
a
t
t
e
m
p
t
 
t
o
 
s
e
e
k
 
o
u
t
c
o
m
e
s
 
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
b
e
l
i
e
f
 
s
y
s
t
e
m
s
.

(
2
)

M
a
n
'
s
 
b
e
l
i
e
f
 
s
y
s
t
e
m
s
 
a
r
e
 
a
 
f
u
n
c
t
i
o
n
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
e
x
p
e
r
i
e
n
c
e
 
a
n
d
 
l
e
a
r
n
i
n
g
.

C
o
n
s
e
q
u
e
n
c
e
s
 
o
f
 
D
i
f
f
e
r
e
n
t
 
E
n
v
i
r
o
n
m
e
n
t
s
 
F
o
r
 
B
e
h
a
v
i
o
r

E
n
v
i
r
o
n
m
e
n
t
a
l
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

-
-
-
4
 
(
i
)
 
H
i
g
h
 
h
i
e
r
a
r
c
h
a
l
 
c
o
n
t
r
o
l
 
o
f

(
i
)

b
e
h
a
v
i
o
r

H
i
g
h
 
p
r
o
g
r
a
m
m
i
n
g
 
a
n
d

r
o
u
t
i
n
i
z
a
t
i
o
n
 
o
f
 
a
c
t
i
v
i
t
i
e
s

(
i
i
)

-
-
4
 
(
i
i
i
)
 
H
i
g
h
 
s
p
e
c
i
a
l
i
z
a
t
i
o
n
 
a
n
d

n
o
n
 
-

v
a
r
i
a
b
i
l
i
t
y
 
o
f
 
a
c
t
i
v
i
t
i
e
s

C
o
n
s
e
q
u
e
n
t
 
B
e
l
i
e
f
 
S
y
s
t
e
m
s

M
a
n
 
(
b
o
t
h
 
t
h
e
 
s
e
l
f
 
a
n
d
 
o
t
h
e
r
s
,
 
(
i
)

a
r
e
 
u
n
d
e
s
i
r
a
b
l
e
 
s
i
n
c
e
 
t
h
e
y
 
m
u
s
t

(
i
i
)

b
e
 
c
o
n
t
r
o
l
l
e
d
)
.

T
h
e
r
e
 
a
r
e
 
u
n
i
v
e
r
s
a
l
 
r
u
l
e
s
 
a
n
d

(
i
i
i
)

p
r
i
n
c
i
p
l
e
s
 
w
h
i
c
h
 
o
n
e
 
s
h
o
u
l
d
 
u
s
e

a
s
 
a
 
g
u
i
d
e
 
t
o
 
b
e
h
a
v
i
o
r
 
-
 
t
h
e
s
e
 
-
-
-
-
4
(
i
v
)

p
r
i
n
c
i
p
l
e
s
 
a
r
e
 
u
n
i
v
e
r
s
a
l
,

p
e
r
m
a
n
e
n
t
 
a
n
d
 
a
p
p
l
y
 
t
o
 
e
v
e
r
y
o
n
e

a
s
 
g
u
i
d
e
s
 
t
o
 
b
e
h
a
v
i
o
r

I
I
(
i
)
 
L
o
w
 
h
i
e
r
a
r
c
h
a
l
 
c
o
n
t
r
o
l
 
o
f

b
e
h
a
v
i
o
r

(
i
i
)
 
L
o
w
 
p
r
o
g
r
a
m
m
i
n
g
 
a
n
d
 
r
o
u
t
i
n
i
-

z
a
t
i
o
n
 
o
f
 
a
c
t
i
v
i
t
i
e
s

-
-
-
-
-
-
-
-
-
)
O
p
p
o
s
i
n
g
 
p
r
e
d
i
c
t
i
o
n
s
 
t
o
 
a
b
o
v
e

T
.
i
)
 
L
o
w
 
s
p
e
c
i
a
l
i
z
a
t
i
o
n
 
a
n
d

v
a
r
i
a
b
i
l
i
t
y
 
o
f
 
a
c
t
i
v
i
t
i
e
s

B
e
h
a
v
i
o
r

L
o
w
 
a
c
h
i
e
v
e
m
e
n
t

H
i
g
h
 
a
g
g
r
e
s
s
i
o
n
 
t
o
w
a
r
d
 
t
h
e
-
4

s
e
l
f
 
a
n
d
 
o
t
h
e
r
s

H
o
s
t
i
l
i
t
y
 
t
o
w
a
r
d
 
"
c
h
a
n
g
e
"

a
n
d
 
"
v
a
r
i
a
t
i
o
n
"

N
o
n
c
r
e
a
t
i
v
e
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g

a
n
d
 
b
e
h
a
v
i
o
r

F
i
g
.
 
2
.

S
u
m
m
a
r
y
 
o
f
 
m
o
d
e
l
 
r
e
l
a
t
i
n
g
 
e
n
v
i
r
o
m
e
n
t
a
l
 
a
n
t
e
c
e
d
e
n
t
s
 
t
o
 
m
o
t
i
v
a
t
i
o
n
a
l

p
r
o
c
e
s
s
.

(
S
o
u
r
c
e
:

K
o
r
m
a
n
,
 
A
.
 
K
.

O
r
g
a
n
i
z
a
t
i
o
n
a
l
 
a
c
h
i
e
v
e
m
e
n
t
,

a
g
g
r
e
s
s
i
o
n
 
a
n
d
 
c
r
e
a
t
i
v
i
t
y
:

S
o
m
e
 
s
u
g
g
e
s
t
i
o
n
s
 
t
o
w
a
r
d
 
a
n
 
i
n
t
e
g
r
a
t
e
d

t
h
e
o
r
y
.

O
r
 
a
n
i
z
a
t
i
o
n
a
l
 
B
e
h
a
v
i
o
r
 
a
n
d
 
H
u
m
a
n
 
P
e
r
f
o
r
m
a
n
c
e

1
9
7
1
,
 
6
,
 
5
9
3
-
6
1
3
.



they approach the task or job situation. That is, to the
extent that their self-concept concerning the job tas/'

situation requires effective performance in order to result
in "consistent" cognitions, then, to that extent, tilt:, will
be motivated to engage in effective performance.

2. Individuals will tend to choose and find most satisfying
those job and task roles which are consistent with their
self-cognitions. Thus, to the extent Lhat an individual
has a self-cognition of himself as a competent, need-satis-

fying individual, then, to thatNextent, he will choose and
find most satisfying those situations which are in balance
wIth these self-perceptions. (Korman, 1970)

Underlying this hypothesis were the following assumptions:

For purposes of this hypothesis, the author assumes that one's
self-esteem or self-evaluation is the extent to which he sees himself
as a competent, need-satisfying individual. Differences in such self-
evaluation may arise, for our purposes, ill a number of ways. First a
relatively chronic level of self-esteem may be conceived; that is,,a
relatively persistent personality trait that occurs relatively consis-
tently across various situations. Second, one's self-perceived compe-
tence may be conceived as concerning a particular task or job at hand.
This may arise as a result of differential learning ex7;eriences or the
specific characteristics of the moment. Finally, one's self-esteem is
also a function of-the expectations -hich others have of us... to the
extent that others (a) think that we are competent and need-satisfying
and able, and (b) exhibit such thoughts by their behavior toward us,
to the extent our self-perceived competence concerning the task at
hand is increased and so is, predictably, task performance. The
rationale for this is that such interpersonal evaluation provides a
base of "reality" which we learn from our previous experience...

As support for this statement, a number of research studies con-
duct. by the author were published. In addition, an effort was also
made to show how these conceptualizations were consistent with the work
of others.

Since the time of original statement of these proposals, a number
of studies have appeared which were either ,Iirectly stimulated by the
hypothesis or are directly relevant to it. These studies have been
reviewed and their results are summarized in Table I.

An examination of these findings shows a score card of eleven
studies showing support for the hypothesis, three showing mixed support
and one ',flowing no support whatsoever., While one hesitates to draw firm
conclusions about anything with which one has beenipersonally identited,
and certainly when concerned with only 15 studies, it seems justified
at this point to suggest that tke original hypothesis still seems to be
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reasonably viable. Thus,, even if one takes the problems of "Experimenter
demand" in mind as a possible contaminant, this positive evaluation still
appears warranted since:

a) the author had no knowledge of twelve of the studies
until they were completed and became known to him;

b) the author served as doctoral dissertation advisor
on one;

c), the author was personally involved in only two of the
studies.

n A theoretical Extension

Given the findings, then, of Table I, and what also seems to be a
relative lack of experimenter contamination, the overall logic of the
hypothesis continues to remain useful. Yet, there is a problem with the
.framework and that is its prediction that the good get better and the
poor get worse, with these effects increasing overtime. In other words,
the model predicts that people, once they achieve success with their
careers, will become increasingly successful, while those who have a
failure experience will become increasingly unsuccessful, However, it
is cleat that there is something that is wrong with this conception. Not

all successful people become increasingly successful and not all failures
remain failures. Sometimes, people who were once achievement-oriented
become "less so", and those who were once non-achieving become achievers.
The question is "why"? Why these differentiated responses to success and
failure? Can we ascertain the types of conditions or factors which lead
to o/ determine these differing behaviors? One obvious value of being
able to do. this would be that we would then be able to deal with and,
hopefully, control and influence both those factors leading to the
decline of career effectiveness, once success has been attained, and those
factors which lead a person to respond constructively to_failure.

Since it is clear that the hypothesis, as originally developed, can-
not account for these processes, some type of change is necessary. However,

one consideration is that the extension should not, at this time, alter
the logic of the original hypothesis and its basic predictions because of
its (the hypothesis) continuing viability, as we have indicated above. In

Figure 3 is presented such theoretical extension, one designed to account
for these phenomena. Basically, what is proposed in Figure 3 is as follows:

a) In general, high self-esteem leads to career success and
low self-esteem leads to career failure; (however, these
predictions are not perfect and on occasion, high self-
esteem people can fail and low self-esteem people can
succeed; these statistically less likely outcomes are
shown in Figure 3 as broken lines); a major outcome of
success or failure is the engaging in of psychological
attribution processes that involve cognitive and

1"
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t

attitudinal re-evaluations of the conditions and r
which success or failure takes place. The conte is
of the attribution prObesses which take place are a
function of the cultural and organizational values
tc which the person is exposed at the, time, with

these attributions hypothesized to occur as follows:

Condition I - b) When the cultural and/or organizational environment
emphasizes hierarchal values, material rewards, and
external control, and career success has occurred, the
leaders who helped in the career success (e.g. parents,
teachers, managers, etc.) and who dispensed rewards as
a result of this success, tend to become valued. This
positive evaluation of these leadership figures gra-
dually becomes independent of the original reasons for
the attitude and the rewards they originally dispensed
and leads to the growth of attitudes and values favoring
hierarchal systems of authority. These attitudes are
then predicted to lead to career failure, primarily
because of the low self-esteem such hierarchy-favoring
attitudes lead to (although high self-esteem can as we
have said, evidence career failure also. These statis-
tically less-often occurring behaviors are shown in
Figure 3 as broken lines.)

Condition II- c) When career failure occurs and outcomes sink below a
level of satisfaction below that deemed appropriate
for a low self-esteem person, and when the cultural
environment (or organization), encourages non-hierar-
chal thinking, intrinsic work values and beliefs in
internal control of behavior, it is predicted that
there will be a rejection of the hierarchal attitudes
that lead to low self-esteem and the increased likeli-
hood of low outcomes. This rejection of hierarchy will
lead to a higher valuation of self and the eventual
engaging in of behaviors which would be appropriate to
achieving career success.

Condition III-d) Finally, it is hypothesized that when the environmental
conditions are opposite to those specified above, the
opposite results occur, i.e. the successful become more
so. Overall, then, the process being nypothesized is
one where it is suggested that,sometimes, success breeds
success, and sometimes, it breeds failure. Similarly,
failure sometimes breeds failure, and, sometimes, success.
In this way, it is proposed that we may be able to account
for the general observation with which we started this
discussion, i.e. the fact that, sometimes, successful
people become unsuccessful and, sometimes, unsuccessful
people become successful.
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There are at least two major questions which arise in relation to
the proposed framework. The first concerns the degree of specific
evidence for the processes being suggested. Secondly, there is a problem
in that we are proposing a contingency model here and, as we have said
elsewhere (Korman, 1973a), contingency models are extremely difficult to
test in empirical research.

For the first question, there are, as yet, no specific longitudinal
tests of the model, as proposed, but several are in the planning stage
and will be undertaken. One form of evidence that may be worth citing is
that the model, as proposed, is consistent with a number of studies in
the literature. These studies, which we have summarized in Table 2 were
conducted within different frameworks than the owil.we have proposed here,
but their findings are consistent with our general theme. However, des-
pite this consistency, this type of evidence is only minimally satisfac-
tory at best. Clearly, research studies stemming from and testing the
longitudinal predictions of the model is necessary.

A second problem is that we are talking about a contingency model
and these are very difficult to test (cf. Korman, 1973a) if contingency
effects are predicted "a priori". The problem here is that such "a
priori" tests assume knowledge of parameter values which make a test
appropriate, a very difficult proposition. One way of overcoming this
difficulty is to treat the contingency variable as an independent
variable and then predict linear effects (such as the differential
attributions we have hypothesized here) (Korman, 1973b). Other proce-
dures are also possible, but the point is, difficult or not, if a
contingency theory is necessary, then this is what needs to be developed,
It is, then, up to our ingenuity to find a way of testing tne theory, a
challenge which we will attempt to meet in the research we will be
designing in the future relative to the framework we have presented here.
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Table i - Summary of Studies Relevent to Predictions from
Korman Consistency Hypothesis of Work Behavior

Summary of Research

1) College seniors actively seeking
employment rated potential
employers on same semantic
differential instrument on which
they had rated the self.
Generally, support was found for
the predictions that high self-
esteem individuals would tend to
implement their self-concept in
choice of employers'. those with
low self- esteem would complement
their self-concept, and those
intermediate in self-esteem would
do neither consistently.

Irvestigation

Behling &
Tolliver (1972)

Implicatiors for
Korman Hypothesis

Supports Hypothesis

2) The prediction was made and sup- R. Leonard, Walsh Supports Hypothesis

ported that persons high in self- & Osipow (1972)

esteem more often made second
vocational choices that are con-
sistent with their personality
styles and persons low in self-
esteem made second choices that
are consistent about as often as
choices that are inconsistent.

3) The prediction was made and sup-
ported that there would be a
positive correlation between mea-
sured self-esteem and congruence
between description of self and.
description of chosen occupation.

Creenhaus (1971) Supports Hypothesis

4) The prediction was made and ex- Cohen (1971)

perimentally supported that high
.;elf- esteem individuals would be

made anxious by failure and the
low self-esteem person would be
made anxious by success.

151

Supports Hypothesis
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5) The prediction was made and sup- Siegel & Bowen Mixed Support for
ported that success in task per- (1971) Hypothesis
formance would predict satisfac-
tion for high self-esteem indi-
viduals, but not for low. How-
ever, satisfaction did not
differenticlly predict perfor.
mance.

6) The prediction was made but not Leonard S. & Does not support
supported in an experiment that Weitz, J. (1971) Hypothesis
success in task performance would
predict satisfaction for high
self-esteem individuals, but not
for low.

7) Individuals of high personal sta- Walsh & Lewis Supports Hypothesis
Unity and integration were more (1972)
likely to have made college major
choices congruent with their per-
sonal characteristics than those
with low levels of personal sta-
bility and integration.

8) Experimentally manipulated task- Greenhaus & Mixed support for
specific self-esteem signifi- Badin (1973) Hypothesis
cally predicted task performance.
Socially influenced self-esteem
predicted task performance for
high authoritations, but not for
low. Chronic self-esteem did not
predict.. performance in this

experiment.

9) The length of tenure in a high Gavin Green- Support for
self-esteem inducing work envi- hous & Korman Hypothesis
ronment (i.e. implying low (1973)
hierachy, low routinization and
low control by others) was found
to be positively correlated with
the degree to which these types
of environment were positively
correlated with achievement-
orientated work attitudes and
general work effectiveness.
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10) Individuals with chronic low Maracek and Mixed support for
self-esteem are made uncom- Mattee (1972) Hypothesis
Portable by success and avoid
further success when (a) they
are convinced by their low
self-esteem and (b) they are
made to feel personally res-
ponsible for their behavior.
When these conditions are not
true, the negative efforts of
low self-esteem do not occur.

11) Individuals who expect failure Mattee (1971) Supports Hypothesis
in the future are more likely
to reject success when it occurs
than individuals who do not
expect failure in the future.

12) Nations who were classified as Korman (1973c) Supports Hypothesis
high in achievement by McCielland
(1961) were classified as low in
aggression by Fieraband & Fieraband
(1970) and Nations classified as
low in achievement were classified
as high in aggression.

13) Performance predicted satisfac- Badin & Green- Supports Hypothesis
tion for high self-esteem but haus (1973)
not for those with low self-esteem.
Satisfaction predicted performance
for low self-esteem but not for. high.

14) Congruence between self-percep- Healey (1973) Supports Hypothesis
tion and perception of chosen
occupation was greater for those
with high self-esteem than for
those with low self-esteem.

15) High self-esteem interviewers
are more favorably impressed
with applicants with similar
attitudes than with dissimilar
applicants. For low self-esteem
interviewers the relationship is
reversed such that dissimilar
applicants are more favorably
evaluated than those with similar
attitudes.
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Table II - Summary of Evidence Relating to Proposal Model

1) Low Self-esteem Ss who deny a
social manipulation aimed at
inducing low self-esteem do
better at a later task than
those low self-esteem Ss who
did not protest the manipulation.

2) Low self-esteem boys who were
held in high esteem by their peers
and teachers had a greater achieve-
ment and self-improvement motiva-
tion than those low self-esteem
boys who did not have high ratings
from their peers and teachers.

":,) individuals who believe in
Internal (personal) Control of
Behavior expend more effort oft
similar tasks subsequent to
failure than do those who be-
lieve in External Control.

Pepitone, Faucheaux, Moscovici,
Cesa Bianchi, Magistretti, and
Iacono (1969)

Coopersmith (1967)

Weiss and Sherman (1973)

4) Individuals from backgrounds en- Tiffany & Tiffany (1973)
couraging belief in control over
ones life react more construc-
tively to stress situations than do
those coming from backgrounds
encouraging powerlessness.

5) individuals who have performed Deci (1972)
tasks for money are less likely to
perform tasks in the future when
money is withdrawn than those who
have not performed tasks for money
in the past.

6) The more hierarchal a society (in Bass and Franke (1972)
terms of economic inequality), the
more members of that society will
endorse approaches to leadership
that involve mistrust of individuals
and the need to manipulate them in a
political manner.
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Table II - Summary of Evidence Relating to Proposal Model

I) Low Self-esteem Ss who deny a
social manipulation aimed at
inducing low self-esteem do
better at a later task than
those low self-esteem Ss who
did not protest the manipulation.

2) Low self-esteem boys who were
held in high esteem by their peers
and teachers had a greater achieve-
ment and self-improvement motiva-
tion than those low self-esteem
boys who did not have high ratings
from their peers and teachers.

3) Individuals who believe in
Internal (personal) Control of
Behavior expend more effort on
similar tasks subsequent to
failure than do those who be-
lieve in External Control.

Pepitone, Faucheaux, Moscovici,
Cesa Bianchi, Magistretti, and
Iacono (1969)

Coopersmith (1967)

Weiss and Sherman (1973)

4) Individuals from backgrounds en- Tiffany & Tiffany (1973)
couraging belief in control over
ones life react more construc-
tively to stress situations than do
those coming from backgrounds
encouraging powerlessness.

5) Individuals who have performed Deci (1972)
tasks for money are less likely to
perform tasks in the future when
money is withdrawn than those who
have not performed tasks for money
in the past.

6) The more hierarchal a society (in Bass and Franke (1972)
terms of economic inequality), the
more members of that society will
endorse approaches to leadership
that involve mistrust of individuals
and the need to manipulate them in a
political manner.
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PERSONAL VALUE SYSTEMS OF MANAGERS AND ADMINISTRATORS

George W. England

During the Past six years, several of the researchers at the Indus-

tril Relations Center have developed an approach to the study of personal

value systems of managers and adm4ftistrators.1 To date the following

values have been assessed: (a) 3,000 managers from the U.S.A., Japan,

Korea, India and Australia; (b) 500 U.S. college students; (c) 200 U.S.

educational administrators; (d) 300 U.S. Naval officers; and (e) 136 U.S.

labor leaders. While there has been a number of publications of journal
articles, research monographs and technical reports on the approach and

findings, it seems appropriate to present a brief summary of the approach,
results and possible implications of this work. Undoubtedly there are

opinions biased toward overestimating the importance of the work but

a sincere effort to be realistic has been wade. What was really found and

whit does it all mean?

Rationale lot the Studies

A framework was developed to delineate the relationship of values to

behavior for managers and wag subsequently utilized in the development of

a measurement approach to personal value systems that (1) was responsive

to relevant. theoretical and definitional notions of contemporary value

theory, (2:was designed in light of the characteristics of the group being

studied (waagers), and (3) was clearly cognizant of the primary importance

if the behavioral relevance and significance of values.

Several major classes of overlapping values are recognized in the frame-

work. All possible values which might be held by an indivldual or by a

specitic group constitute the total value space and are known as potential

values. The potential valuas are made up of two classes of values: noc:-

relevant or weak values for a specific group or individual (those. which

would have little or no imiact on behavior) and conceived values (those

which are likely to be translated from the intentional state into behavior).

Conceived values are made up of operative values (those which have a rela-

tively high probability of being translated from the Intentional state into

ctual behavior, intended values (those which are viewed as important but

may have only a moderate probability of being translated from the intentional

state into behavior because of situational factors), and adopted values

(those which are less a part of the personality structure of the individual

and affect behavior largely because of situational factors).
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individual Values
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The development of the Personal Values Questionnaire (PVQ) was based
on the rationale that the meanings attached by an individual to a carefully
specified set of concepts will provide a useful description of his personal
value system, which may in turn be related to his behavior in systematic
ways. This attempt to describe an individual's values through the use of
a carefully specified set of concepts was influenced by the work of Charles
Osgood and his associates and represents an adaptation of their methodology.

In order to specify a set of concepts relevant to the personal value
systems of managers, a pool of 200 concepts was selected from literature
dealing with organizations and with individual and group behavior. In addition,
ideological and philosophical concepts were included to represent major belief
systems. A panel of expert judges reduced this pool to a set of 96 concepts,
which was further reduced to 66 concepts based on pilot studies. To provide

framework within which respondents could conveniently evaluate each concept,
the concepts were categorized into five classes: goals of business organ-
izations, personal goals of individuals, groups of people and institutions,
ideas associated with people, and ideas about general topics.

In the PVQ for managers, four scales are used tojepresent two modes
of valuation. Since the general value of an object or idea to an individual
is thought to be largely a function of its degree of importance to him, the
primary or power mode of valuation utilized is the importance scale, which
consists of three points--high, average, and low. Because of the emphasis
on the behavioral effect of values, it was deemed necessary tl make opera-
tional the theoretical distinction between the intentionality of values and
their translation into I. 'cvior (operative values from among conceived values). '

To the extent that it is possible to determine a consistent rationale as
to why an individual or a specific groupthinks certain concepts are important
or unimportant, one has a reasonable basis for distinguishing operative from

11-5.2



among conceived values. In thisprocess, three secondary modes of valuation
were' developed trom the literature. The pragmatic mode of valuation suggests
Chit an individual has an evaluative framework that is primarily guided by

success- failure considerations; will a certain course of action work or not,
how successful or unsuccessful is it apt to be. The pragmatic modp of valu-
ation runs throughout much of the literature dealing with managers and finds
support in various analyses ,f the Allport-Vernon Study, of Values which
suggest a major dimension of values as being "pragmatic and utilitarian"
or the finding of a major value factor being "idealism vs. practicality".

The ethical-moral mode of valuation implies an evaluative framework con-
sisting of ethical considerations influencing behavior toward actions and
decisions which are judged to be "right" and away from those judged to be
"wrong". The existence of a moralistic-ethical orientation is at the very
heart of most religious belief systems and is supported by analyses of the
S::tidy of Values which find value dimensions or factors such as "social and
altruistic" and "idealism ".

The affect or feeling mode of valuation suggests an evaluative frame-
work which is guided by hedonism; one behaves in ways that increase pleasure
and decrease pain. The affective component of values has an extensive
philosophical and psychological background and seemed important to include
As an orientation in the present studies.

In the PVQ, the pragmatic mode of valuation is represented by a "success-
ful" scale; the ethical-moral mode of valuation is obtained through a "right"
scale; and the affect or feeling mode of valuation is measured through use
of a "pleasPat" scale.

A combination of primary and secondary modes of valuation was thought
to bc, a better behavioral predictor than would either mode alone. For
example, if Manager A is generally pragmatically oriented (i.e., concepts
which were important to him were also seen as being successful as opposed
to right or pleasant), his behavior would be predicted best by viewing it as
a joint function of those concepts he thought were important and successful.
In a more general sense, what is being suggested is that an individual's

behavior (insofar as it is influenced by his personal values) is best ex-
plained by utilizing both those things he considers important and his per-
sonal primary orientation. Symbolically, one could say:

By f ( I (1 PO)
c

This expression would be read: the behavior of an individual, insofar as
behavior is a function of values, is best indicated by the joint function
of those concepts he considees important and,which fit his primary orientation.
or pragmatically oriented individual, behavior is best indicated by those
ioncepts considered important and successful; for a morally-ethically
oriented individual, behavior is best predicted by those concepts considered
important and right; while for an affect oriented individual, behavior is
best predicted by those concepts considered important and pleasant.

153
1'4

11-5.3



This, then, is the general rationale for the studies reported. The
starting point is the individual manager in a work organization; the
interest is in his values and what is told about his work behavior and
outcomes of this behavior. This is not a study of organizations, indus-
tries, nations or cultures although each manager in our studies certainly
can be placed within these broader frames of reference. It is apparent,
however, that the individual results must be aggregated to focus on many
questions of interest.

Summary of Study Results

1. There are large individual differences in personal values within
every group studied. Among managers in each country, for example, some
have a pragmatic orientation (they view ideas and concepts in terms of
whether or not they work or are successful), some have an ethical-moral
orientation (they view ideas in terms of being right or wrong), while some
have an affect or feeling orientation (they view ideas in terms of whether
or not they are pleasant). Some managers have a very small set of values
while others have a large set and seem to be influenced by many strongly
held values. The important values of some managers include concepts
which are almost solely related to their organizational life while other
managers include a wide range of personal and philosophical concepts among
their important values. Some managers have what might be termed individual-
istic values as opposed to group-oriented values. Some managers are highly
achievement-oriented as opposed to others who value status and position
more highly. Finally, it is clear that some managers have a personal value
system that might be characterized as "hard". Their important values
include concepts such as Ambition, Obedience, Aggressiveness, Achievement,
Success, Competition, Risk and Force. Other managers have value systems
that are often characterized as "soft" and include such concepts as Loyalty,
Trust, Cooperation, Compassion, Tolerance, Employee Welfare, Social Welfare
and Religion. Personal value systems, then, are like most other human
characteristics; individuals diff:r greatly with respect to them.

2. Personal value systems of managers are relatively stable and do
not change rapidly. In 1966, the personal value systems of a national
sample of U. S. managers was measured. In 1972, Professors Edward Lusk
and Bruce Oliver of the University of Pennsylvania Wharton School repeated
the earlier study on a comparable national sample of U. S. managers. They
reasoned that the widespread airing of environmental and social issues
(e.g., pollution, the Vietnam War, life style changes, changing expectation
of the labor force, and minority and disadvantaged group employment problems)
between 1966 and 1972 would be accompanied by changes in the value systems
of managers. The differences between the value systems of the 1966 sample
and the 1972 sample of managers were 'rery small. Over all 66 concepts
in the value instrument, the average difference in value importance was
only 3.3 percentage points between the two time periods. A difference of
ten per cent or greater between the two samples was found on only four of
66 concepts. The 1972 sample placed greater value on the concepts (dignity,
trust and change) and lower value on the con,,:pt (my boss) as compared to



the 4966 sample. These results show quite clearly that the personal value
systems of 1972 managers are yeti, similar to those of 1966 managers. Per-

solid valut, systems of managerial groups do not change rapidly even during
periods of environmental and social flux. A probable explanation for

thi: stability would involve the nature of the selection and developmental
process managers go through, the requirements and constraints that the job

of managing places upon managers and the fact that personal values are a
relatively stable human characteristic.

3. Personal value systems of managers are related to and/or influence

the way managers behave on the job. While several of the studies show this
to be the case, the clearest evidence emerges in the study of Indian managers.

Here the personarvalues of each manager was assessed and his behavior was
measured on five job incidents, each representing a typical problem which
a manager might encounter in the performance of his job. Prior to analyzing

the data, 25 predictions were made about how managers with certain values

would be expected to behave. Examples of these predictions are: (a) managers

who have profit maximization as an important goal will be less willing to
spend money on cafeteria and rest room facility improvements than will managers
who do not have profit maximization as an important value, (b) managers
for whom compassion is an important value would be less willing to obtain
research and development funds by depriving employees of part of a potential
wage increase than would managers for whom compassion is not an important

value, and (c) managers for whom cooperation is an important value would
promote individual B to be their assistant more than would managers for whom

cooperation is not an important value given the following choices--

Individual A is a very creative man who has been constantly making
suggestions for improvement in office procedures. Although all

his ideas are not practical ones, you have in the past, adopted

'borne of his sugges'..ions. A is sincere and hard working, and he

can be very helpful to others if he is asked for his help. He

is, however, not a very popular man in the department, because

other employees do not like procedural changes and extra pressures
which they think are unnecessary at times.

Individual B, equally efficient as A, is not a man of ideas. He,

on the other hand, is a very congenial and well liked person. He

goes out of the way to help othetc whenever they have problems

and is definitely conLributing to the good morale of your depart-

ment. He enjoys the reputation of a kini man.

Across all tive incidents, 19 out of 25 predictions are supported by the

lta. These results offer strong support for the contention that values are

rt.laccd Co behavior in meaningful ways for managers. The fact that the

rlatiow4hips exist within a sample of managers from many different organi-
,,ttions all across India and from managers with varied organizational and

petnal backgrounds is clear evidence of the role of personal values in

.ntluencing problem solving and decision making behavior. Personal values

ire t-rtainly important in understanding and predicting the behavior of

m ina,;crs .
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4. Personal value systems of managers are related to their career
success as managers. Career success or personal success is defined in
terms of managerial pay relative to the manager's age in the studies of
American, Japanese, Indian and Australian managers. It was judged that

the heterogeneous nature of the samples dictated that success be measured
in terms of objective data that were relatively easy to collect. Relative

salary level for one's age group provided such a measure which was sufficiently
accurate. Then a value profile key or pattern that was related to success in
each of the four countries was developed and cross-validated. The value
patterns that were relatek_ to success were similar in 'le four countries

and correlated with success as follows: U.S.A. (.32), Aus...ralia (.47),

India (.35), and Japan (.26). These correlations are of similar magnitude
to the validity coefficients generally reported for predictiaz manager
success by other types of predictors. These results were viewed as solid
evidence that value patterns and success are meaningfully related in a
similar fashion across the four countries.

Viewing the value-success relationships of American managers provides

the following picture. Successful managers favor pragmatic, dynamic,
achievement uriented values while less successful managers prefer more
static and passive values, the latter forming a framework descriptive of
organizational stasis rather than organizational and environmental flux.
More successful managers favor a achievement orientation and prefer an
active role in interaction with other individuals useful in achieving the
managers' organizational goals. They value a dynamic environment and are
willing to take risks to achieve organizationally valued goals. Relatively

less successful managers have values associated with a static, protected en-
vironment in which they take relatively passive roles and often enjoy extended
seniority in their organizational positions.

Since the value systems of American managers seem relatively stable over
time and since values are related to success, the possibility of using values
as a selection or premotion device in attempting to pick people who will
turn out to be successful has been explored. The following expectancy table
show the chances out of 100 of a person with a given value score being among
the top half of managers in terms of success.

Value Score *Chances in 100 of Being Among the Top
Half of Managers in Terms of Success

Very High (Top 20%) 75

High (Next 25%) 62

Medium (Next 35%) 56

Low (Next 15%) 41

Very Low (Bottom 5%) 25

*Total sample size is 875 managers

1,g7
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Value patterns arc predictive of success and could be used in selection
and placement decisions. Personal values are not recommended in selection
hianso the full consequences of an individual organization having managers
with like value profiles are unknown. Persuasive arguments can be made that
organizational vitality and adaptation to changing social and technological
conditions may come about in large part because of the value mix in an organi-
zation. There may well be some optimum range of value differences within an
organization; but what that optimal range is for any given organization is
unknown.

5. There are differences in personal values of managers working in
different organizational contexts. One example of the impact of type of
organization upon values is shown when compared with the personal values of
U.S. managers with U.S. labor leaders. In general, union leaders have a
moralistic orientation while managers are pragmatic. Owners and stockholders
represent important values (likely to influence behavior) for managers and
weak values (unlikely to influence behavior) for union leaders. Similarly,
blu-collar workers and laborers represent important values for union leaders
and weak values for managers. As regards organizational goals, employee
well are and social welfare are important values for union leaders and weak
vaiues for managers. Just the opposite is true for high productivity, organi-
zational stability, organizational growth, organizational efficiency, and
industry leadership. Finally, ambition, ability and skill represent impor-
tant values for managers while trust, loyalty and honor are much less impor-
tant. For union leaders, just the reverse is found. These differences help
explain why the two groups approach various issues from conflicting directions.
Perhaps it is only recognition of mutual dependence as a fundamental aspect
of modern industrial relations that allows cooperation between the groups to
result even though it may be, as some writers have suggested, "antagonistic"
in nature.

An example where organizational setting does not make a difference is
found when one compares Indian managers from the private sector with those
from the public sector. Despite the basic differences in setting, there is
:runt similarity between the value profiles of public and private sector
managers. The profiles of the two groups correlate .98 and are almost
identical. Although this high degree of similarity is surprising, it may
result in part because the private sector is a primary source of managerial
talent for the public sector and because of the social pressure for public
sector firms to view private sector companies as ideals in some respects
so .is to become viable economic units. These forces may result in public
sector managers having values and concerns which are typical of private sector
managers.

A final example of the impact of organizational variebles upon value
sy.tems is found when one looks at value differences between managers
mployd in firms of different size. In an analysis of American, Japanese
And Korean managers, large firms are defined as those with 5,000 or more
employees, medium size firms as those with 500-4, 999 employees and small
firms as those with 1-499 employees. In all three countries, there was a
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general trend of organizational goals being a more important part of
managers'value systems in 4arge firms, less so in medium size firms and
least important in small firms. This was the case for the goals, high
productivity, profit maximization, organizational growth, organizational
efficiency, and industry leadership. There was no relationship between
size and the importance of the goals, organizational stability and social
welfare. The patterns in each of the three countries were similar and
suggest that _he effects of environmental uncertainty, organizational
complexity and conflicting organizational goals in large organizations may
explain these findings. One might logically assume that as organizations
increase in size, managers are confronted with more difficult, more complex,
more ambiguous and more challenging decisions. Communication and inter-
personal relationships also become more complex and difficult, and goal
clashes become inevitable. The consequences of these management and
coordination problems undoubtedly are more challenging in large firms than
in small firms and, therefore, influence top managers of large firms to be
more aware of organizational goals and to ferret out deviations and to
establish systems of controls and incentives which ensure internal con-
formity with the firm's goals. Managers of small firms emphasized the goal of
employee welfare more than did managers of larger firms; this finding is in
accordance with observations of many writers about the relative advantages
of small firms.

Personal value systems do differ in different organizational contexts
in ways that are generally understandable. It is not known, however,
whether these differences. are largely a function of the type of people who
go into certain organizational contexts and/or to what extend people's
value systems adapt to the organizational context in which they find them-
selves.

6. There are both differences and similarities in the value systems
of managers in the different countries studied. One indication of similarity
is seen when the correlation of value patterns between each pair of countries
is observed.

Japan

Japan

Korea

India

Australia

Korea

.92

India

.67

.71

Australia

.64

.64

.85

U.S.A.

.76

.72

.79

.95

The correlations show that the value patterns of all the country pairs
are significantly related. The U.S. and Australia are most similar, Japan and
Korea are almost as similar, and India and Australia are quite similar.
Korea and Australia, and Japan and Australia are least similar while Japan
and India are only slightly more similar. It should be remembered that these
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Are overall country profiles that are being compared and they do not show
the individual variation that exists within each country. These data suggest
that cultural and social factors as opposed to level of technological devel-
opmcnt And degree of industrialization are most important in explaining value
ditferenc?s and similarities.

Amidst all of this similarity, there are differences in value patterns
between the five countries. A thumbnail sketch of several observations
about the values of managers in each- country will highlight some of these
differences

U.S.A. Managers

- Large element of pragmatism.

Low importance of political and social values.

- Emphasize traditional organizational goals such as profit maximi-
zation, organizational efficiency and high productivity.

Japanese Managers

Very high element of pragmatism.

-Value magnitude very highly (size and growth).

- Place low value on conflict and its open expression.

- Motivation for work seems more a product of forces external to the
organization than internal to the organization.

Korean Managers

-Large element of pragmatism

-Place low value on most employee groups as significant reference
groups.

Low importance of political and social values.

Low value placed on organizational goals.

Indian Managers

High degree of moralistic orientation.

-High relevance placed on political values.

- Value stable organizations with minimal or steady change.

-Value personalistic goals and status orientation.

- Value a blend of organizational compliance and organizational
competence.
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Indian Managers (Continued)

- Place low value on most employee groups.

-Major regional differences in values of managers.

Australian. -Mgragers

-High degree of moralistic orientation.

- High emphasis on social and political values.

-Place low value on growth and profit maximization.

-Place low value on such concept as achievement, success, competition
and risk.

-Major regional differences in values of managers.

7. The work then leads to the conclusion that the personal values of
managers are both measurable and importan, to measure. Values at related
to such practical and important concerns as decision making, managerial success
and organizational context differences. While having learned a great deal
about values and their role in organizational life, there is still much more
to know. It is not known, for example, how value systems develop and how
they are changed by organizational experiences; what are acceptable or optimal
levels of value disparity within organizations or sub-organizations to aid
in the achievement of organizational success; what are the effects upon
individuals of providing them with valid information about their own value
systems; what values are most compatible with movement toward a post industrial
era or multi-national corporate life, and finally, how value measurement
might aid in the strain toward consistency that all must make between what
we believe and value and how we behave.
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FOOTNOTES

l

"Chose ' directly involved in these studies have been N.C. Agarwal, O.P.
Dhingru, R.E. henderson, T.J. Keaveny, L.D. Kim, R. Koike, R. Lee,
K.A., Olsen, D.W. Oxnam, N.R. Rydel, R.E. Trerise and M.L. Weber.
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CAREER MOT:VANON IN THE NAVY

Albert S..Clickman, Ph.D

INTRODUCTION

The Prospects_for Change

About a year and a-half ago AIR proposed its current Career Motivation
project under the new ONR Manpower Research and Development Program. The
proposal recorded my impression that many of the studies undertaken during
the past 20 years used much the same methods to obtain much of the same
results. I also observed how little real iwact these results had had
upon policy, and that if we continued to male the oam.2 assumptions and
set the same inflexible limits on change, tIl; final retort could be
written at the beginning Of the project without th2 nuisance and delay
of collecting and analyzing data.

But there were signs that Navy officialdom recognized that the end
of the draft signalled the need for a more probing look; that "givens"
long unquestioned might not be applicable today; that the conventional
ways df coping with these problems might no longer suffice; and that there
was need for an integrated conceptual framework--as contrasted with the
discontinuous, fragmented, make-di) improvisations that have often diminished
the usefulness of personnel research. The storm cloud hanging over the man-
power domain had a silver lining of research prospects. The threat of im-
pending disaster might actually open up real possibilities for inducing change.

Buoyed by that hope, we once again set forth upon the turbulent seas
of career motivation research in the first part of 1972. This provides
most of the material for this essay on the state-of-the-art of career
motivation in the Navy.

Problem and Purpose

The purpose of the Navy career motivation research project is

threefold!

(1) To develop knowledge of the influences affecting decisions

concerning Naval service at certain key points in the life

of a young man who is a potential recruit or an active member

of the Navy;
(2) To examine current assumptions, policies, and practices for

the attraction, development, and retention of personnel; and

(3) Most crucially; to ultimately develop and evaluate new

administrative approaches to more effectively cope with the

,problems of assuring a well-qualified and motivated supply of

manpower in the Navy.

The emphasis given to this last point fits the impression that

perhaps the Navy's most critical handicap in matters affecting career

motivation is the lack of an integrated system that consistently obtains

prompt and sensitive feedback indicating how well innovations meet expecta-

tion, and that provides alerting signals before problems reach a critical

level. What had been criticized as lack of organizational flexibility
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may have represented simply a lack of signals for action in many cases.

Problems may not surface for the key `decision -maker until they have
assumed gross proportions. So, there may be considerable time between a
problem's genesis and the initiation of corrective measures. Then, the
magnitude of the remedy required becomes greater and its impact is blunted
--the opportunity to employ simpler and subtler means is lost. Hence,
a major requirement is to develop better techniques for obtaining sensitive
feedback, and to increase the odds that such knowledge will be put to
timely and effective use.

Perhaps in the Navy there has been too much attention paid to how to
influence and change people and not enough attention has been given to how
the organization can be changed so that it may better prepare to assimilate
changed people, and/or to how the organization could be changed to effect
a more effective person-organization symbiosis.

Likewise, there is need to give more attention to the design of
appeals, incentives, and organizational changes with specific and limited
target populations and problem situation in mind. Too often, "mountain-
moving" approaches are undertaken, aimed at the whole Navy. Because they
try to include everyone under all conceivable circumstances, their
overall impact is diluted, and it is difficult to figure out what are the
influences that have positive or that have negaLive effects.

For these reasons, the Navy's action research objectives are being
best served in most instances by conducting a series of studies that fall
into what are called a "ripple pattern"--that is a sequence of relatively
small scale replications with modification, rather than global studies
designed to be representative of large areas of organization and populations
all at once.

So, for example, to test the relative appeal of a variety of new
incentives and organizational changes potentially affecting re-enlistment
behavior, the research started out where an acknowledged problem situation
already existed, so that findings that appeared to be useful might have
a point of fairly direct application. Men are being used in three
different kinds of shortage ratings--Electronic Technicians, Hull Tech-
nicians, and Enginemert, located chronologically at four different points
in the first- enlistment. The interest was to see which innovations and
combinations of innovations appeal to which ratings and length-of-service
group,.; and which Arc specific and which are general. Later the limits
of generality will be probed by replicating with different ratings, using
,time (0 the innovations that look most promising, adding some other inno-
vations, and making, use of longitudinal instead of cross-sectional data.

Obviously, it would be virtually impossible to catalog every possible
individual- centered and organization-centered change and evaluate its
impact. To most effectively exploit the potential for administrative
innovation, a conceptual framework is needed to guide the exploration and
evaluation of potential changes--to help identify the problems that are most
unusual; to sharpen awareness of the interactions among variables and the
practical ramifications associated with given manipulations; to indicate
where the system might he most susceptible to change and where change
induction could have maximum effect; to offer clues to hypothetical
constraints subject to experimentation; to provide bases for desivnino,
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simulation, and So on. That is to say, we need a mcdel of Navy career
development centering on the motivation of the individuals involved.
Since we ould not find one, we developed our own.

Military and Civilian PerlTectives

Let us stop for a moment to make a retrospective comparison of military
and civilian life over the span of a generation.

Of the most immediate notice is the absence of the military draft,
which, with the exception of a relatively brief pre-Korea gap, has been
with us since World War II, as a factor conditioning individual behavior
of American youth anchmilitary manpower policy. With the "zero-dmft"
now in effect, there still remains a need for the Navy to esta!,''t7.h its
own special appeal among- eligible populations as a job and cat. reppor-

tunity, while operating within the range of legal and financial conttraints
applicable to all of the services. But no longer can the Navy rely heavily
upon me who woul rather "take achar:e with the Navy" than be drafted
into the ground forces, Furthermore,, without leverage provided by the
draft, al' of the military services must now meet the same conditions of
competi' in the labor' market as civilian employers do.

In this connection, it should beg-toted that there are at least two
characteristics that (\nee sharply distinguished between military and
civilian life that are now far less salient. That is military pay and
benefits now approximate parity with the civilian scale, and there is
much less'clistinction between military and civilian codes of justice.
Thus the attitudes toward and satisfaction with the Navy, are today to
a much greater degree than before likely to be a function of the same
set of perceived life style and quality variables that apply in civilian
occupations.

DESCRIPTION OF CAREER/MOTIVATION MODEL

To develop the conceptual model
/

interviews in some depth were used to
cover the nee. , motives, and perceptions of young men at certain key periods
and situations in life. We spoke to young high school graduates who were
interested and those who were not interested in joining the Navy; to junior
college students likewise disposed; to recruiters who gave their perceptions
of the civilians with whom they dealt; and to the sailors in various shortage
ratings who had completed different lengths of service in their first term
of enlistment.

Subsequent to the exploratory stages data ..ere fortified by more
systematic surveys.

What lies ahead is the development of a series of specifically tar-
geted experimeptal tryouts aimed at ir?roving recruitment and retention
programs. Incorporated in each experiment, will be a follow-up study of
organizational factors that determine how and to what extent results and
recommendations are or are not put into practice.

Organizational Change Strategies

Two major types of organization change strategies'are available.
The first type can be called an "incentive-change" strategy (for example,
raising pay). Here the assumption is-that certain incentives can be fcund
to alter workers' actitudes and to reinforce maintenance of new behaviors.
The second type is an "organization-system change" strategy that implies
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that a chango' within the organ!zatio, itself (such as a change in task
:,tructure and assignments) can to changes in attitude`s aid bebav- -s

of members of the organization. So far we have stressed incentive cnange.

A -eriez, of "teedback eonferencei4" has been incorporated inter the plans

in order to increase involvement of the Navy people who are active 'n re-
cruiting And retention: policy- making and operations, with the hope t at
thcv would become more experimentally oriented.

A Tour of the Model

With this introduction, here is a tour of the model of career
motivation, with a few side excursions to bring in some of the data and
conceptual materials that went into its construction.
It may be easier to think of this as a career influence and decision process
that is revealed by following a prospective recruit through a number of
choice points before and after he joins the Navy.

For this purpose one can think of the influence of specific Navy
policy and practices upon the career motivation and socialization process
aS beginning when the individual first thinks about the possibility of a
.:areer in the Navy.

Fiiwre 1 is the preliminary schematic that was sketched out before
undertakiug data collection. It shows a number of key factors affecting
enlistment and re-enlistment decisions.

In the next set of figures there is a more complete and detailed
representation. The following will indicate our present thinking about
how these factors operate at each stage of the process. The model
consists of three stages:

The first stage encompasses the recruiting phase, where preliminary
socialization factors influence the individual's decisibn as to whether
or not to enlist.

The second phase comprises.the early)stage of the first enlistment,
where the recruit first makes contact with living and working conditions
in the Navy. Typically, this represents a radical and rapid alteration of
lifestyle requiring great readjustment. Redruit training is the opening
chapter of this phase. It serves as an initiation rite designed to
provide the recruit with the basic skills, knowledge and attitudes
pre-requisite for acculturation to the Navy gnd performance of assign-
ments that are to follow. This stage continues through the period when the
recruit reports for his first assignment at.a ship or station (although
advanceq training may intervene).

t+.

Transition to the third stage occurs when the individual comes to feel
that he comprehends the intricacies of life in the Navy. This is called
the accommodation phase to indicate that the enlistee has come to grips
with the Navy, and has now adjusted to carrying on a normal day-to-day °

existence in the organization.

These three staPt are interdependent. That is, the nature of later
stages is determined by earlier events,- Also, what happens later may
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lead to a reinterpretation of what took place during the early stages.

Recruiting and Initial Socialization influences

As shown in Figure 2a, Block 1, a number of different factors may
operate to influence a man's decision to enlist in the Navy. Major roles
are played by a man's peers and parents. The man's own short-term and
long-term interests have a part in determining whether he perceives the
N2Jy to be relevant or irrelevant to his future aims. Travel, job training
and educational opportunities--traditional appeals of the Navy--are still
important influences in enlistment decisions. But, few people have much
knowledge about actual opportunities that are available, and most indivi-
duals therefore have only a vague image of the kinds of training the Navy
can offer. Such ambiguity and uncertainty decreases the likelihood that
a man will give active consideration to the Navy as a viable job or
career option (Block la). For other individuals, the Navy may be viewed
as worthy of further exploration (Block lb).

One particularly relevant contextual factor is the American cultural
ethos that has always tended to differentiate the role of an enlisted
man from that of an "educated person" (Cf. Stouffer, et al., 1949),
except to a degree during World War II when the nation was under direct
attack and compulsory military service was well nigh universal. Thus,
the fact that youth in our society are becoming increasingly educated, and
greater numbers of men enter college or junior college after high school,
tends to work against a man's enlisting in the Navy. (The median education
of this generation is 12.7 years and more than half of the youth population
starts college.)

In addition to increased societal emphasis on education, today's
youth also place considerable value on the freedom to make their own
decisions. As Levinson (1973, p. 76) has described this change: ". . .we
are in the midst of a world-wide social re-evaluation, the central thrust
of which is the demand of all people to have a role in their own fate."
This is a prevailing influence in the recruiting process, since the military
services are commonly believed to severely curtail a person's exercise of
"fate control." To the extent that an individual subscribes to these
changing values and is obtaining higher levels of education, a decreased
interest in the Navy as a career can be predicted, unless convincing

changes were to take place affecting relevant aspects of the Navy's image.

Given that the man is lead to explore the Navy, he then visits a
recruiter. Most typically the individual who visits a recruiter knows
very little about the career possibilities available to him in the Navy
(or elsewhere for that matter). In general, he appears to be looking for
a job rather than a career. That is, he is not intent upon making a
long-term commitment to some particular vocation; rather he is trying
to find himself, and at the same time obtain training and experience that
will enable him to make a career decision later on.

These findings suggest that despite his lack of conc,2te direction
regarding the sot. of job he would like, the typical indi idual who gets
as far as the Navy Recruiting Station has all but made up his mind that
he is going to enlist in the Navy, even before he sees a recruiter. What
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he is usuAlv seeking from this contact is to establish a sense of direction
and gain some meaningful knowledge regarding working options and purposeful
activity available in the Navy; that is to say grounds for confirmation
rather than persuasion from the recruiter.

Concentration on the recruiter getting immediate results may have
obscured awareness of important long-range behavioral implications.
The recruiter's immediate influence is not evident in persuading a man to
enlist so much as it is in_giving the enlistee information about the Navy.
The typical prospect first decides that he wants to enlist and then seeks
out .a recruiter to supply him with information regarding Navy requirements,
qualifications, and the choices he can make. The prospect then proceeds
to fill out forms and take tests, all the while not having a clear idea
of what he would like to do when he actually enters the Navy. It is
usually only after the candidate is found to meet Navy qualifications that
the recruiter discusses available options with him. These discussions
follow a certain predictable pattern, because the recruiter's goal is to
enlist the individual and because the Navy's needs are quite specific
regarding the number of men needed in particular occupational specialties
at a particular time.

S' t is to be expected that the recruiter's contribution to the
prelimiary socialization process takes the form of presenting the Navy
in its most favorable light.

He reacts to cues supplied by the applicant more often than he
initiates structure. Thus, if the prospect states his belief that recruit
training is difficult, the recruiter is likely to agree, but point out that
such training is good for him. In other words, the recruiter is apt to
selectively reinforce images presented to him by the prospective enlistee
(see Block 2b), trying to cast them in affectively positive terms (e.g.,
"being at sea is romantic" rat-er than "being at sea separates you from
your family and friends.") The recruiter more often seems to be concerned
with sweeping obstacles out of the way of the prospect--rather than to
supply motive power to it. He tries to maintain the man's momentum
toward enlistment.

A second feature of the recruiter's selective reinforcement procedure
is dictated by the Navy's manpower needs. If the individual's interests
lie outside those fields currently enjoying high priority, the recruiter
steers the applicant (see Block 2b) into another field that is more
immediately essential to the needs of the service.

The hypothesis is that insofar as the individual already inclines
to enlist, but has little concrete knowledge about what the Navy is like
and the actual array of options open to him, he is highly susceptible to

the recruiter's influence when it comes to developing pictures of life in
the Navy and to selecting a particular career field in the Navy. He is
not in a position to critically evaluate the recruiter's description and
recommendations. Later on he learns of other options that may actually'
have been available, but since his career goals were not fixed to begin
'with, the recruit may have initially accepted this situation as necessary.
But when he comes to realize the full significance of his job choice, and
when he then reports his reactions to others, a very different tale may be
told.

1 I-6 . 6
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Thus, ir addition to the apparent influence of the recruiter at the
enlistee's first choice point, the model suggest that there are other -
outcomes of the preliminary socialization process that may crucially
affect the later development of career motivation.

In general, most individuals who begin their enlistment have a
highly positive and idealized image of the Navy and its programs.
Specifically, the prospective recruit often feels that by joining the
Navy he is assuring himself of playing a masculine role by doing rigorous
work (i.e., "doing a man's job. ). He also probably believes that by
joining the Navy, the work he will be doing will be important and will
have some definite purpose (e.g., the defense of his country). Secondly,
the recruit usually believes that the Navy operates with efficiency and
discipline typical of the military attributes which he probably hopes to
adopt as his own. Third, he has been told that the Navy and other military
services have good leadership, and that supervisors in the Navy, more than
those found in private industry, know what they have to do and how to
get it done. Fourth, he is inclined to believe that by joining the Navy
he will be able to dev.dop valuable job skills that will be.useful later
on, particularly when he returns to civilian life.

'These beliefs and perceptions of the Navy serve as the backdrop
against which later events are evaluated. To the extent these are overly
ideal-zed, negative reactions to Navy experiences develop.

Early in the First Enlistment: Recruit Training and First Duty Station

The kinds of expectancies the individual had regarding life and work
in the Navy come into play at this stage. During the individual's
recruit training (see Block 4), it is quite likely that many of his
expectations are reaffirmed (see Block 4b). That is, he engages in
physical training which probably fits with his idealized image of what
happens during boot camp. However, for some, the physical training
probably results in an expectancy disconfirmation (see Block 4a) since
the Nay) is perceived by many to be less physically oriented than the other
services. (Gilbert, 1972).

After boot camp a variety of expectancy disconfirmations are likely
as the individual compares his expectations with the "real" Navy.
This particular reality confrontation is first likely to occur when the
recruit is assigned to his Class A school. Many of those interviewed
claimed that during classification interviews, they were assigned to a
school other than the one they believed they had been promised (see
Block 4a). Whether or not this belief is factually based, the negative,
affect, as ladicated in Figure 2c, would lessen interest in re-enlisting.
(It should be noted that "their choice" in many instances was not one that
they had made in advance of being recruited. Their cho!ce of schools was
a product of interaction with the recruiter--i.e., the recruit had accepted
the recruiter's choice as his own.)

During his first duty assignment (see Block 5), the man's expecta-
tions concerning Naval leadership become quite salient. As noted previously,
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indoctrination during recruit training aims to reinforce the expecta-
tion that supervisors will be models of a behavioral ideal.

instead, a second expectancy disconfirmation may occur (see Block
51), For many men, otficers come to be perceived as indeed fallible
mortals, who can be inefficient or unmotivated, Wand who seem at times
to be primarily concerned with asserting their authority and power.
In addition, since the enlisted man has received technical training
in his occupational field, he may see that he has technical competence
superior in some respects to that of his officers. When officers appear
to give inappropriate orders due to lack of knowledge, credi ility and
respect suffer. Counterproductive socialization inputs during recruiting
and recruit training chat inflate the enlisted man's expectations increase
the likelihood of expectancy disconfirmation when the individual actually
works with Navy leaders.

When expectancy disconfirmation and deflation occur there is "back-
lash". They dispose the sailor to a "negative set" toward the Navy in
general, and a lessened likelihood that individuals will want to reen-
list. These results are consistent with previous findings (Glickman,
196L), showing that many men become seriously disenchanted when they
first confront the reality of Navy life after recruit training.

Along this line I might suggest that perception of a disconfirma-
tion gap or dissonance is perceived more instensely by relatively new
members of the Navy, because in their eyes the military is seen as a
highly autonomous, self-sufficient, and higly controlled system. If

conditions are unsatisfactory they ask, "Why can't something be done about
it ?" Because they believe that top officials have the per to effect
almost any change that they really want to, their expectations and discon-
firmations may tend toward magnification.

The model indicates that among those individuals not subjected to
expectancy disconfirmation (see Block 5b) would be those individuals
more likely to re-enlist.

Preliminary organizational socialization (by the recruiter and in
recruit training) that more honestly reflects life and working conditions
in the Navy might in theo.ggregate lead to enhanced career motivation.
The "hard sell" often has dysfunctional consequences. This suggestion
1,;; supported by the work of Weitz (1956) and Wanous (1972), where it was
found that more accurate Job expectations, including knowledge of negative
job aspects, led to a lessening of turnover.
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Accommodation Phase

As the enlisted man assimilates the cognitions and perceptions of
the Navy generated by reality-testing of his expectations, he engages in
adaptation processes through which he attempts to accommodate his life
style to the requirements of the Navy and his personal needs (see Figure
2c, Blczk 6). Cognitive dissonance processes are activated (Festinger,
1957). Self-fulfilling prophecies take hold.

For those who enter the accommodation phase with a "negative set,"
this phase tends to involve cumulating grievances; where the individual may
actively seek out, selectively retain in memory, or rewrite history to
provide reinforcement for his predominately negative view. In which case
the accommodation phase serves as a holding stage. The man does what_he
has to do to get by, and essentially waits out his obligation. Since far
more men intend to, and actually do "get out" of the Navy than do "stay,=
in," the environment naturally supplies more negative than positive
reinforcements.

The adaptive processes are, of course, different for those who
enter this phase with a predominately positive view of the Navy. The
experiences during this time probably have their greatest decision-making
impact on those who are "open-minded;" whose intentions have still not
crystallized.

An important aspect of the accommodation phase is that it takes
p1aCe during a period of considerable personal change. These men mature
from late adolescence (at age 17, 18 or 19) to manhood; many get married
and begin a family by the time they are 22 or 23. Such personal changes
alter men's disposition toward the Navy and the likelihood of re-enlist-
tag (see Blocks 7a and 7b). Many of their values and career interests
change and become ....)re differentiated.

As noted earlier, mRnv of the men who visit a recruiter have little
clear knowledge of what they would like to do with their lives. They
enter the Navy with the idea that they will learn a trade and "find
themselves." They come to conclusions regarding their career goals as a
result of knowledge and experience acquired only after they get into the
Navy. It is for many the first time that they engage in sustained job
activity as part of a larger organizational effort and are exposed to
value systems of a large number of people:. Through this exposure they
are able to examine their tentative career interests in long-range
perspective. So, it is clear that organizational changes instituted by
the Navy to enhance career motivation must he developed against the perspec-
tive of a changing, developing individual.
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There are several examples whicl, can to cited. To begin with, look

at those who get Tarried during the first tour of duty; this change has

several effects. First, and perhaps most critically, the separation
endured by a married couple in itself most often has aversive consequences.
And then, the married man more sharply confronts a lack of control over
the course of his life. Among his civilian counterparts, typically,
deci,iions regarding where to live and how to raise a family are made by
husband and wife. In the Navy, however, they lack ultimate control over
tnis class of decisions, thus leading them to feel powerless and too de-
pendCht upon decisions of a impersonal authority. Furthermore, enforced
absence deprives the man of considerable exercise of authority and in-
fluence in the role of father, and also deprives the wife of psychologi-
cal ,uppot in the raising of children.

Related to this is the "burr effect." As his spouse exerts
pressure, the sailor begins to look at factors, such as leadership,
with a more critical eye, and he becomes less willing to tolerate
leadership practices which fall short of his (or her?) ideal. On the
other hand, a factor that assumes increasing impdrtance with marriage is
that particular Navy benefits are taken more seriously. Thus, the avail-
ability of insnrance and medical benefits are viewed quite positively
by married enlistees, as are increased allowances for family men. Job

security becomes more highly valued. These constitute positive counter-
balancing appeals for some married enlisted men.

During the firs-, enlistment the overall-result of these changes is
lessened career motivation. While the individual undergoes change, he
perceives that the Navy does not change to meet his newly developed
needs. The "needs of the service" seems to be a demand for adaptation that
is viewed by most men as one-sided and inequitable, and leads them to
perceive re-enlistment as undesirable.

Many large organizations may be characterized as "inflexible." But
this need not be the case for the Navy. There are a number of avenues
that might be followed to allow greater flexibility of career goals and
lifestyle. For example, it might be feasible to make cross-training
available so that an enlisted man is not forever "locked in" to a job
without opportunity for change durirg his enlistment. Greater fl "xibility

might be built into the system to allow for change in rating, assuming
he is no longer interested in his initial job Choice and can fulfill the
requirements and obltgations associated with aJshift to a preferred
alternative.

RECOMMENDATIONS

From the very beginning of their enlistment, men come to perceive that

they lack "fete control (Thibaut & Kelley, 1959) over important decisions.

173173 1R4
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In the past, it has been taken for granted that the exigencies of military
service leave little room for modification of the Navy's practices to
alter the image in terms of more flexible decision-making, initiative-taking
and individual participation. Emphasis has been upon providing tangible
incentives and rewards to compensate for these "inevitable" constraints
more than upon seeking workable organizational modifical.ions.

So, if a man does not like a civilian job he can "get out," but
in the military service he is "locked in." This is accentuated in the
sea-going Navy, there men are restricted to the same ph)sical and social
environment aid round-the-clock demands. We see fate control as a thematic
overlay covering a large part of the cognitive map of career motivation.
It would seem worthwhile for the Navy to make a realistic determination
of the imperative requirements to set the boundaries within which
individual and organizational behavior can be modified. Then can follow
a realistic determination of the personal and organizational options that
can be traded between the individual and the Navy.

Innovations Affecting Recruiting

Potential applicants often approach a recruiter hesitantly and
skeptically. They are not confident of their ability to make.a correct
decision, and they put no great trust in the recruiter--a stranger with
presumed vested interests. The risk of a "mistake" is high, regardless
of whether the mistake can ultimately be blamed on one's self or the recruiter.
The consequences of a mistake are immutable; you are stuck with it.

There are a number of steps that conceivably can be taken to reduce
fears astiociated with enlistment decisions. Well-educated applicants are
perhaps the most sensitive to such anxieties, and they have more alternatives
open to them. So, changes might have the greatest impact on the most
qualified prospects.

In a recruiting framework tilere are three particular steps that
the Wvy might ndertake: the development of a career behavior infor-
mation system, the implementation of o vocational counseling program,
and the placic,g of more effort on appealing to prospects in groups not
now being given a great deal of attention, such as junior college students
and younger high school students (ages 15-16).

A career behavior information system. Molit of the information
available regarding Navy careers is concerned with educational/background
requirements for specific Navy specialties, the kinds of training applicants
will receive and how much time they must invest to enroll in different
career programs.

The Navy could dovcloo a more complete career behavior information system
that could describe specific navy jobs in terms of their behaviOial character-
istics and career potential, both in and out of the Navy. Charrcteristics
could be compiled to develop profiles for each rate, which could then be
supplied to applicants to provide them with more complete information
on which to maks. a career choice.

1



Illubtrative of dimensions to be included are: (a) Time spent

intetacting with various types of others; (b) Extent of supervision of
others; (c) Development of unique solutions to problems; (d) Typical job
working, conditions, tools, equipment, location, and (e) Hazards and safety
factors.

This information system could have a number of benefits: (a) By

reducing ambiguities associated with deciding on a career path, it
might bring otherwise uninterested individuals to explore possibilities
in the Navy; (b) By enabling applicants to make more accurate decisions,
reducing the likelihood of fUture unrealistic expectations and job diss-
atisfaction; (c) By increasing awareness of how Navy skills are
transferable to civilian occupations; (d) Providing information to re-
cruiters as well as school guidance counselors.

Enlistment counseling. Another solution for some of these problems
might be to provide applicants with professional vocational counseling in
order to assess their personal needs and capabilities, as well as
informing them of options available in the Navy.

This could be established within the framework of the existing
recruiting network. Applicants would first present themselves to the
recruiter as they ordinarily do. Following some initial discussion with
the recruiter and after providing the usual biographical data and taking
the tests now in use, the applicant would be offered the option of going
to a vocational counselot who would review the entire situation with the
applicant, discussing his capabilities in terms of both civilian and Navy
work, immediate and long term. The applicant could then return to the
recruiter to finalize his decision to get in or stay out.

A clear distinon should be made between the role of the recruiter
and that of the inuependent vocational counselor. The recruiter's
primary job is to match the applicant with available Navy jobs. The

counselor is primarily concerned with the necds and goals of the client,
through selection of an appropriate job or career path in the Navy or
elsewhere.

This kind of program would appear to have a number of benefits. A

greater proportion of individuals might expose themselves to a recruiter
in order to obtain such counseling. An important barrier to overcome is

that of getting men to begin considering the Navy.

The counseling program could reduce anxiety associated with making
career decisions. The applicant is less likely to feel that he is faced
with a system that is primarily concerned with meeting organizational goals,
and only incidentally rpncerned with individual considerations. He may
be expected to feel that he was more fully engaged in making his own
deliberate choice, and thus accept it more fully thereafter.

Furthermore, many parents bemoan the fact that adolescents lack a
sense of direction and are unable to "find themselves." Vocational
colitis( Ang would be of interest to such parents, who, in turn, might be
more disposed to exercise indirect or direct influence upon their sons
in favor of the Navy, or at least toward availing themselves of the free
counseling service.

11-6.12

175 10;16



The owall result of implementi:g a career behavioral information
system and a vocational counseling program would be to: (1) increase
the credibility of the Navy's recruiting system; (2) enable individuals
to have more information available for decision-making; (3) increase the
personal acceptance of the choices made, and (4) reduce the perception of
the Navy as an inflexible organization.

New recruiting populations. This illustrates, but does not exhaust
the possibilities affecting recruiting that we have considered in our
reports, such as the possibilities of aiming appeals at junior college
populations on the one hand, and pre-eligible 15 and 16-year-olds on the
other.

Innovations :Affecting Re-enlistment

Within. the framework of innovations aimed at influencing re-enlist-
ment intentions and career decisions, two courses of action seem appropriate:
(1) "reducing the negative" results of false expectations, (2) "accen-
tuating the positive" through better post-enlistment career counseling.

Improving validity of expectations conveyed by recruiters and_by
recruit training. While numerous sources may be responsible for gener-
ating inappropriate expectations among recruits, the influence generated
through recruiters and recruit training are most amenable to direct adminis-
trative intervention. There is a need to further examine these expect-
ations and pinpoint the expectations that need to be altered to conform
more closely to the "reality" of the Navy.

After they are trained, recruiters and instructors could give more
explicit and realistic information to prospects and recruits regarding the
conditions they would be likely to find in the service. A comparative
test could be made of the hypothesis that those with more realistic
expectations are more favorably disposed toward Navy careers.

Improving post-enlistment career counseling and career flexibility.
A number of enlisted men do not wish to re-enlist because of feelings of
powerlessness or lack of fate control.

Here are some examples. Once enlisted men have chosen a particular
speciality, there is little opportunity for them to change. They see
themselves in a management system where they have little influence on
decisions that affect their lives.

As a meads of reducing feelings of powerlessness among enlisted
personnel, a number of options seem to be available.

It should be possible to expand the role and duties of career counselors
to enable them to provide more meaningful career information and more
tangible options. Thus, a variety of bpclons could be made available to
enlisted men by career counselors, in the same way that recruiters have
authority to make certain binding commitments. These could provide
greater flexibility than at present. For example, one could evaluate the
effect of shorter or indeterminate enlistments on career motivation.
Naturally, the longer the period of timecommitted by the individual, the
more, benefits he would receive as Quid Pro Quo.
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Other options could include more opportunities to change fields of
specialization. Greater flexibility of time commitment might be brought
about by: (1) mak ng sabbatical leave available after a minimum period
of service; (2) pr viding for leave without pay. These options would
allow men to alte nate between the civilian world and the Navy, increasing
the individual's ob skills and maximizing his potential for both civilian
and Navy organiz tions.

Implementin options such as these might have several beneficial
outcomes. For xample, men who were placed in the "wrong" specialty (from
the man's point,of view), could rectify such "errors" by changing rates
and obtaining additional training instead of getting out of the Navy, at
a time and dolliar cost less than required to find and train a replace-
ment. Permitting individuals to commit themselves for shorter or
indeterminate terms would allow them to perceive that they have some
reasonable me 'ure of "fate control" in the Navy. Moreover, if men
were not forc to make absolute and final "yes-no" decisions regarding
staying in the Navy, more individuals might be inclined to remain longer.

Work in Pro r ss°

As part of the current research on the career motivation process,
taking-the model into consideration, many of the incentives that will be
experimented with will focus on reducing the perceived inflexibility
of the Navy, as well as on increasing the benefits received by individuals
as a function of the extent of their commitment (e.g., Quid Pro Quo).

Since this is a state-of-the-art presentation, I have focused on
hopefully heuristic content, without qualifiers and caveats. Further
experimentation will subject these ideas to harder tests.
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Influences on exploratory behavior

4 Internal influences (career
interests, perceptions of
the Navy)

External influences (influence
of parents and peers, changing
societal values)

2b.

Rejection
of
Navy

lb.

Tentative
exploration

Recruiter confirms

stereotype,and
influences job
choice

3b.

I-

Enlists
in Navy

2a.

-Meeting

with a
Navy

recruiter

Loses 'interest or
is not qualified
for Navy

3a.

Fiyure 2a. The career motivation and socialization process model:*
Phase I - Recruiting
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Extent of changing

personal characteristics
over time, i.e.,
maturing process
and marriage/
family plans

Increasing salience,
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powerlessness and
leadership/climate
factors

Rewriting of Navy
experience in negative
light to attain consonance
with reenlistment
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decision to leave the
Navy
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7b

Positive sets
begin to cumulate

decision to stay in
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Figure 2c. The career motivation and socialization process
model: Phase III - Accommodation
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3.

RESEARC' ISTO THE NATURE OF ORGANIZATIONAL EFFECTIVENESS:

AN ENDANGERED SPECIES?1

John P. Campbell2

The content of this paper is derived largely from a search of
existing theory, research, andpractice regarding something called
the effectiveness of organizations. It is part of a larger effort
to design a comprehensive series of research projects which, if
carried out, would advance our understanding of organizational
effectiveness by more than a random amount.

The purpose of these current remarks is to try to reflect the
state of he organizational effectiveness art and make some tentative
sugg'stions as to where things should go from here, if anywhere.
Organizational effectiveness iterature means literature which focuses on
the organization or its majo subunits as a degree of freedom rather
than the individual. That a look at 'he criteria and determinants
of organizational perfornan , not individual performance, although in
the end this distinction bec rather blurred. We also tried to
keep a research point of view rather than attempting to codify all the
prevailing practices that exist for changing organizational performance.
This distinction also became blurred.

To search this literature the primary sources were followed back
approximately 15-20 years.1 Beyond that secondary sources were relied
upon, such as; books on organization theory and management or established
literature reviews. Literature in the fields of sociology, psychology,
political science, management, administrative and management science,
industrial relations, and :organization theory was searched as thoroughly
as possible. The comptte4ized abstracting services from Psychological
Abstracts, NTLS, and DDC vtere also employed using a wide variety of key
words (e.g., organization'theory, effectiveness, performance, analysis).

The Literature: DescrIptive Characteristics

To further aid in setting the context, it might be profitable to
describe briefly some of the parameters and trends that seem to
characterize the organizational effectiveness literature.

1. First of all, most of it is discursive or theoretical in nature
and not empirical. In a sense this is a recognition of the difficulty
in doing systematic research in a domain where an entire organization
is counted as just one degree of freedom. As a result most of the
.empirical work consists of case study type investigations and projects
using many degrees of freedom quite often bec e classics in their own
time.
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2. Before the mid 1950's most of the systematic study of
organizational effectiveness was carried on by sociologists; and the
primary mode of research was the case study. Philip O. Selznick's
classic study of the TVA is an example (Selznick, 19663). William
Foote Whyte's (1948) examination of the restaurant industry is another.
Blau (1955) and Gouldner (1954) were other major contributors.

3. March and Simon's (1958) classic analysis of organizations in
terms of decision ma,ing.and choice behavior ushered it the era of
psychology and management science and the number of individual research
projects increased as did the breadth and scope of-theorizing about
organizational effectiveness. Also, before the mid 50's specific
concerns for organizational effectiveness were blended in with the
general literature on organization theory. That is, effectiveness
tended to a back seat to questions of what an organization actually
is, how many different kinds there are, how they develop, etc. A
seminal point of departure was the 1957 Georgopoulos and Tannenbaum
criterion study which set apart the measurement of effectiveness as a
distinct topic. Theory and research concerning organizational effec-
tiveness exhibited its greatest growth during the 60's. If this domain
has had a:golden era, the 60's are it. Very recently it has seemed to
slow and even undergo a leveling out. At the same time the nature of
the empirical research has seemed to shift from exploratory or "one shot"
type studies to more programmatic efforts that are guided by some sort of
theory. Two prime examples of the latter are the research conducted by
Likert, Seashore, and Bowers at the University of Michigan's Institute
for Social Research (Bowers & Seashore, 1966; Likert, 1967 Taylor &
Bowers, 1972) and the series of studies produced by the English group at
the University of Aston (Pugh, Hickson, Hinings, & Turner, 1968, 1969).

4. While research on organizational effectiveness seemed to be
settling down to more interrelated studies based on some sort of
conceptual framework, a parallel development has been the rapid rise in
behavioral science based organization development. In general the field
of OD is not research based but is practitioner oriented and directly
concerned with making changes in organizational effectiveness using a
variety of techniques; and although they often protest to the contrary,
OD specialists do make fairly strong assumptions about what an effective
organization should be like. These are discussed a bit later. In
contrast to the research enterprise which seems to be coalescing around
a relatively small number of conceptual models, the OD field has
developed a bewildering variety of conceptual and operative models
(Burke, 1973; Hornstein, Bunker, Burke, Gines, & Lewicki, 1971).

5. One final observation about the literature in this arta is that
there is a perceptible undercurrent of despair that has manifested
itself among the research types in recent years. By contrast many of
the OD practitioners seem to be in a state of euphoria. Organizational
effectiveness is admittedly a complex topic and depending on your inner
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strength it may look far too complicated to ev.-21- be resolved in any
systeMatid way. The research questions of what is organizational effec-
tiveness and how it is determined may yet go the way of the timber wolf
(an endangered species), or worse yet, the aardvark (an extinct species).

Organizational Effectiveness as a Construct

Based on looking at all this literature, observing an occasional
'dministrator, manager, or military officer, and listening to people talk
Aout organizations, therg appear to be two general points of view as to
ho\one should assess organizational effectiveness. They have been given
various labelsbut the most popular are the goal centered view and the
natural systems view (e.g., see Ghorpade, 1971).

The goal centered view makes a reasonably explicit assumption that
the organization is in the hands of a rational set of decision makers
whc have a set of goals in mind which they wish to pursue. Further, these
goals are few enough in number to be manageable and can be defined well
enough to be understood. Given that goals can be thus identified it
should be possible.to plan the best management strategies for attaining
them. Within this orientation the way to assess organizational effective-
ness would be to develop criterion measures to assess how well the.goals
are being achieved. There are a number of variations of the goal centered
view. The management by objectives tradition (e.g., Odiorne, 1965, 1969)
as it is usually practiced tends to fall in this category. The recently
renewed movement toward cost/benefit analysis (Rivlin, 1971) is an ambi-
tious attempt to assess the actual utility of accomplishing specific goals.
During the 1960's the attempt to deri7e overall measures of military readi-
ness (Hayward, 1968; Popper & Miller, 1965) is yet another variation.

The natural systems view appears to make the assumption that if an
organization is of any size at all the demands placed upon it are so dy-
namic and so complex that it is not possible to Ilfine a small number of
organizational goals in any way that is meaningful. Rather, the organi-
zation adapts the overall goal of maintaining its viability or existence
through time without depleting its environment or otherwise fouling its
nest. Thus to assess an organization's effectiveness one should try to
find out if an organization is internally consistent within itself,
whether its resources are being judiciously distributed over a wide
variety of coping mechanisms, whether it's using up its resources faster
than it should, and so forth. One implicit assumption that the people
with this orientation seem not to always own up to is that to be effec-
tive the organization needs some theory or model that specifies the kinds
of coping mechanisms that must be built and kept lubricated. It cannot
prepare itself for literally everything. One clear example of such a na-
tural systems model that incorporates specific a priori notions of what
system variables shotad be assessed is the one developed at the Universityof Michigan Institute for Social Research by Likert and his associates
(Likert, 1961, 1967). In the beginning the basic systematic' variable
was the degree to which subordinates participated in making the decisions
which affected them, or to say it another way, the degree to which super-
visors snared their influence. The list has since been expanded to in-
clude communication factors, motivational practices, and the like. The
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focus is on "people" factors and not on the state of the organization
technology or its physical structure. The current state of the organi-
Lation is measured via a questionnaire. The most recent formalization of
the model and the current measurement instrument is described by Taylor
and Bowers (1972). Other examples are those outlined by Argyris (1964),
Blake and Mouton (1968), and Katz and Kahn (1966).

The principal point ) be made here is that if an organizational
consultant were to be parachuted to the-deck of a ship and asked to assess
the effectiveness of that organization, how he would begin the assessment .

would depend in part on which of these two points of view he had inter-
nalized. The goal oriented analyst would immediately seek out the princi-
pal power centers i decision makers on board and ask them to state their
objectives. It he were wordly wise he would also employ techniques to
reveal the actual operative goals of the )rganization as well as the pub-
lically stated ones. For exam le, the captain's formally stated goal

;might be to have his ship scor high on a specific set of maneuvers. Haw-
.

/

ever, his operative gOal might be to "look good enough to earn a promotion". /

For better or worse, once the consultant had the goals defined he would
proceed to develop criterion variables that would measure how well the
obji.:ct.ves (of either kind) were being met. The "validity" of a particular
criterion for assessing the degree of attainment of a particular goal would
be a matter of expert judgment. Keep in mind that goals are not criteria.
One is a desired end state and the other is an operaticnalized continuum
representing the degree to which the desired end state is being met.

If a natural systems oriented analyst were to fall from the sky he
would not first ask what the organization was trying to accomplish.
Rather he would nose around the sh'p a lot and ask questions, perhaps about
the degree of conflict among work roups, the nature of communications, the
level of rac tension, the perc tage of billets that were filled by
peoplem/1 the appropriate level of training, what the commanding officer
was trading away to get the personnel he wanted, the morale of the officers
and crew, and the like. At the outset he would not be concerned with the
specific tasks the ship was trying to perform but would be concerned with
the overall viability and strength of the system. He would have some a
priori notions of what the characteristics of a strong system are and he
would center his questioning around those. For example, if he was from
the Institute for Social Research he would most likely administer the
Survey of Organizations questionnaire (Taylor & Bowers, 1972). Supposedly,
if the ship turned out to be a strong and well balanced system, it should
be equipped to pursue a wide variety of objectives and meet a wide variety
of demands.

If both these analysts take their logical next steps their efforts
will tend t°o parallel each other, if not actually converge. If the goal
oriented analyst attempts to diagnose why an organization scores the way
it does on the criteria he will soon be led back to system type variables.
For example, perhaps the ship did not perform well in maneuvers because of
racial tension on board. If the natural systems analyst wonders how various
systems characteristics affect task performance, he very soon will be trying
to decide which tasks are the important ones on which to assess performance.
Unfortunately, in real life these second steps are often not taken. The
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goal oriented analyst tends not to look in the black box and the natural
systems oriented analyst does nor like to worry abut actual task perfor-
mance unless he's pressed.

Please note that the above dichotomy appears not infrequently in
other forms and other places. It is very similar to the general notion
of process vs. outcome research. Research on the employment interview
is an example. For years the emphasis was on the interviewer's final
judgment and its reliability or validity. Only recently have investiga-
tors looked at the process involved in the way the final decision is
actually made. The process type studies have tended to show that inter-
.viewers have well defined stereotypes 0 a good applicant that may or
may not match the requirements of the job, that negative information is
given an inordinate amount of weight, and that the actual decision is
made much earlier in the interview than anybody previously realized.
There is a strong assumption underlying this research that if inter-
viewers are trained to know their own progesses and "improve" then the
resulting employment decisions will be "better".

What Does the Literature Show?

One of the initial objectives was to identify and catalog. the major
variables that have been used to do research on or theorize about organ-
izational effectiveness. Consequently, every tine some characteristic
of an organization was used as one of the focal points of a study, theory,
Or other pronouncement we noted its definition, if there was one, and the
cohtext in which it was used. Two judges then independently sorted the
variables into relatively homogeneous categories and gave a general name
and definition to the category. We argued a fair amount about how many
categories there should be, what they should be called, and how they
should be arranged in relation to one another. The categorization has
Its obvious faults but perhaps we can still use this rough taxonomy to
illustrate a few relevant points. It appears as Table 1.
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Table l

A Listing of the Major Characteristics of Organizations around which
the Literature on Organizational Effectiveness (broadly defined) seems
to be focused.

I. DEPENDENT VARIABLES

Overall Effectiveness. The degree to which the organization is accomplish-
' ing all its major tasks or achieving, all its objectives. A general
evaluation that takes in as many single criteria as possible and re-
sults in a general judgment about the effectiveness of the organiza-
tion.

quality. The quality of the primary service or product provided by the
organization. This may take many operational forms, primarily deter-
mined by the kind of product or service provided by the organization.

Productivity. The quantity of or volume of the major product or service
that the organization provides. Can be measured at three levels: ,

individual, group, and total organization. This is not a measure of
efficiency, no cost/output ratio is computed.

Readiness. An overall judgment concerning the probability that the organi-
zation could successfully perform some specified cask if asked to do so.

Efficiency. A ratio that reflects a comparison of same aspect of unit
performance to the costs incurred for that performance. Examples:
dollarc per-single unit of production, amount of down time', degree to
which schedules, standards of performance, or other milestones are met.
On occasion,'just the total amount of costs (money, material, etc) a
unit has incurred over some period can be used.

Profit or Return. The return on the investment used in running the organi-
zation from the owners' point of view. The amount of resources left
after all costs and obligations are met, sometimes expressed:as a
p<rcentage.

Growth. An increase in such things as manpower, plant facilities; assets,
sales, profits, market share, and innovations. A comparison of an
organization's present state with its own past state.

Utilization of Environment. The extent to which the-organization success-
fully interacts with its environment, accluiring scarce, valued re-
sources necessary to its effective operation. This is viewed in a
long term, optimizing framework and not in a short term, maximizing
framework. For example, the degree to which it acquires a steady
supply of manpower and financial resources.

Stability. The maintenance of structure, function, and. resources through
time, and more particularly through periods of stress.

turnover or Jtetention. Frequency or amount of voluntary terminations,
Absenteeism. The frequency of occasions of personnel being absent from the

job.

Accidents. Frequency of on-the-job accidents resulting in down time or
recovery time.

Morale. A predisposition,in organization members to put forth extra effort
in achieving organizational goals and objectives. Includes feelings
of commitment. Morale is a group phenomena involving extra effort,
goal communality, and feelings of belonging. Gtoups havb some degree
of mottle, while individuals have, some degree of motivation (and satis-
faction). By implication, morale is inferred from group phenomena.
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Table 1

DEPENDENT VARIABLES (continued)

Motivation. The strength of the predisposition of. an individual to
engage in goal-directed action or activity on the job. This is
not a feeling of relative contentment with various job outcomes
as is satisfaction, but more akin to a feeling of readiness or
willingness to work at accomplishing the job's goals.

Satisfaction. The degree of feeling of contentment felt by a person
.toward his organizational-role or job. The degree to which in-
dividuals perceive they are equitably rewarded by various aspects
of their job situation and the organization to.which they belong.

Internalization of Or anizational Goals. The acceptance of organiza-
tional goals by individuals and units within the organization.
Their belief that the organization's goals are right and proper.

Conflict - Cohesion. A bipolar dimension defined at the cohesion end
by an organization in which the members like one another, work
well together, communicate fully and openly, and coordinate their
work efforts. At the other end lies the organization with verbal
and physical clashes, poor coordination, and ineffective communi-
cation. ,

Flexibility - Adaptation. The ability of an organization to change its
standard operating proceduresqn response to environmental changes,
to resist becoming rigid in response to environmental stimuli.

Evaluations by External Entities. Evaluations of the organization or
organizational unit by those individuals.an4 organizations in its
environment with which it interacts. Loyalty to, confidence in,
and support given the organizationby such groups as suppliers;
customers, stockholders, enforcement agencies, and the general
public.

II. INTERVENING VARIABLES

Differentiation. The degree of segmentation, fragmentatidi, or division
of an organization along one or more factors such as function or task
hierarchy. The measuring of this variable provides some idea of
probable need for coordinating or integrating efforts (the more '

differentiated, the more coordination needed).
Job Complexity vs, Specialization. A job is complex to the extent that

it is not routine, requires close attention, or is complicated. Some
ways of measuring this are: number of separate tasks performed, number
et specialized operations performed at once, whether or not combined
effort is needed, degree of predictability of work demands, amount of
discretion, and extent of responsibility.

Goal Consensus. Goal consensus is the degree to which all the individuals
in the organization perceive the same goals as the goals for the
organization. This is distinct from an actual commitment to those goals.
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Table 1 \

INTERVENING VARIABLES (continued)

Rc2111)CollndNrmiruence. The degree to which the members of an organi-
zation are in agreement on such things as what kinds of supervisory
attitudes are best, performance expectations, morale, role require-
ments, etc.' This variable is a kind of indicator of "life style
agreement."

Organizational Climate. A description of the organization's current
11state1r as perceived by the organizaLIon members. This variable is
usually viewed as consisting of many different facets that combine
to form the overall perception of "climate" by an individual. The
number and content of the facets is still a matter for argument, but
there is some agreement on the following:

Individual autonomy or the freedom of the individUal to be his
'own boss and not having to be constantly accountable to highe
management.

Structure or the degree to which the objectives and methods for
the job are established and communicated to the individual by
suplriors:

General reward orientation or the level of rewards that are
available.

Consideration and warmth or the support in a human tions sense 410
that a manager receives from his superiors.

Cooperation vs. conflict which refers primarily to. he relation-
. shicos amongst peers of people in the immediate work group.

Technology.. The nature of actions that an individual performs upon an
object, with or without the aid of tools on mechanical devices, in
order to make some change in that object.'

Structure. The actual specifications for the duties of individual jobs
and the specifications for how jobs should relate to each other (e.g.,
functionally, hierarchically, etc.).

Size. The total number of people in the organization or subunit.
Strese. -The degree of aversive stimyli impinging upon the total organi-

zation, subuhit, or nether individuals as they try to accomplish their
mission.

Nature of the Environment. The environment of an organization can vary
along several variables that have some impact on the effectiveness of
the organization. The main variables here are: degree of uncertainty
in the environment, the general "richness" of the environment with
regard to resources needed by the organization, and the responsive
nature of the environment (is it benign, hostile, etc.). For example,
each unit and subunit in the Navy is surrounded by other organizations
and persons, as well as a local geography. These things constitute
its environment and must be reckoned with if the unit is to survive
and be effective.

Human Resources Availability. The extent to which required human skills
and resources are readily available to the organization.
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INDEPENDENT VARIABLES

Environmental Strategy. The strategies or procedures that an organiza-
tion adopts to deal with its outside environment (e.g., Congress,
suppliers, radical political groups), These may be: ignore it,
monitor it, bribe It, reinforce it, etc.

Human Resources Management. The way in which individuals are selected
for the organization ano trained and assigned to organizational
roles. How "wisely" the organization utilizes people.

Coordination. An individual,cgrcup, or set of procedures which -n-
tvgrates parts of the organization toward the objectives of the whole
organization. Coordination will be found to some degree whenever 2
or more separate units work simultaneously toward the same objective
or sequentially on the same product. For particularly complex or-
ganizatiobs, whole units devoted toccoordinating other units are'
sometimes created.

Resource Allocation. The degree to which all available resources are
allocated to organizational needs and/or units in ways that contri-
bute toward achieving the organization's goals.

Information Management and Communication. The collection, analysis, and
distribution of information critical to organizational effectiveness.
Includes the degree to which: mechanisms for ongoing monitoring of
pertinent, information are established, some method for filtering
biases from collected information is used, aregular and efficient
channel of distribution of relevant information to concerned organi-
zational members is established, and informal communication lines
transmit organizationally valuable information.

Control (Amount of). The total degree of control that exists for influen-
cing and directing the behavior of organization members. 'Much of the
work on this dimension has been with the total amount of control in
an organization as well as the distribution of control.

Managerial Interzersonal Skills. The skill and efficiency with which the
manager deals with 1 4s superiors, subordinates, and peers. The extent
to which he gives support, facilitates constructive interaction, an(
generates enthusiasm fot meeting goals and achieving excellent per -
formance. Is'meant to include sucn things as consideration, employee
centeredness, LPC, etc.

Managerial Task Skills. The skills a manager, commanding officer, or group
leader uses in performing tasks centered on work to be done, and not
with the people he manages. This includes: skill in planning of
activities, scheduling to avoid lost time, spending little time on
crises, coordinating activities with other units or organizations,
utilizing staff assistance, and providing resources such as stools,
materials, and technical knowledge.

Na.ilIntontils. The degree to_which the non managerial
staff is open and honest with co-workers, support each other, give
feedback, etc.

, 111-1.9
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Table 1

INDEPENDENT VARIABLES (continued)

Quality of Technology. The state of repair, capability of,savailability
of, and technical adequacy of an organization's technology.

Formalization of Frocedures. The extent to which an organization has
written or otherwise codified specifications for such things as job
duties, responsibilities, promotional paths, authority lines, and
communication lines.

Task Goal Clarity. The degree to which organizational task goals are
clearly defined and stated (not necessarily understood or accepted)
and the degree to which they are congruent with the organzational
mission.

Operative Rewards. The specific outcomes which serve as,positive or
negative incentives and rewards in an organization;

Reward Procedures. The process by which organizational members are
rewarded, specifically as it varies on the parameters of selectivity

(_(who gets rewarded), instrumental clarity (the clarity of the basis
for reward), and length of feedback loop (between performance and
reward).

Participative Decision Making. The degree to which control over the
work process-and decision making is dispersed through the organiza-
tion. Participation can vary' on a dimension of having an opportunity
to contribute to a decision by giving opinions and information, as
well as actually having a "vote" on the actual decision.

Organizational Port. The general supportiveness of the organization
toward its members, the amount of supportive behavior engaged in by
organization members, and the amount of effort by the organization
to insure the physical safety and other kinds of protection for its
members.

First, the total list is broken into at least a trichotomy consisting
of independent variables (or inputs that could be dependent
variables (or the outcomes that are of real interest and that constitute
some sort of payoff), and intervening variables (or the "given" charac-
teristics of organizations that, depending on the degree to which they are
present, might make a difference in the way a change in =Independent
variable affects a dependent variable). For example, should organizational
structure be taken as a "given" and viewed as some kind of moderating
variable, or isiit something that can be manipulated as an independent
variable? In organizations with long traditions such as the Navy maybe it
must be taken as a given, but maybe not. In general, there are serious
and important questions to be asked about which characteristics of organi-
zations are manipulatable "handles," which are the outcomes of real interest
upon which the organization's payoff is based, and which act as constraints
on; or modifiers of, the intended effects of pulling the handles.

Obviously, the items on the list also vary a great deal in terms of
the degree to which they have been operationalized, or have the potential
for being operationalize0. Not all of them by any means have appeared in
empirical studies.

11171.10
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The for.owing se tion is to characterize the current state ot
affairs within each of these three major classes.

A Consideration of Dependent Variables

Several things are immediately obvious about the list of dependent
variables. First, there are a lot of them and there have been precious
few attempts to weed out the overlap and:get down to the basics.
Second, they vary considerably cn a dimension of generality/specificity.
Third, they vary on an objective vs. perceptual measurement dimension.
Fourth, they vary on a continuum that could be called closeness to the
real payoff. For example, is morale the continuum on which the real
payoffs are made or is it a means to an end? That is, is morale impor-
tant because it is related to some more distal variable that is the
organization's real concern? This is not precisely the same thing as
Thorndike's classic distinctions among immediate, intermediate, and
ultimate criteria. Morale may indeed be the desired outcome of real
interest and we could consider immediate, intermediate, and ultimate
ways of measuring it. Rather, this distinction really points up
several other issues. One is 'that the decision about which of these
are means and which are ends is a value judgment on somebody's part.
It is made implicitly

or explicitly in organizations every day and
cannot be avoided. Second, if the decision is that particular variable
is a means and not an end, is it necessary to demonstrate empirical
relationships between that variable and the outcomes of real interest?
Or should those relationships be assumed, since the outcomes of real
Interest are usually so difficult to specify and measure? It is pre-
cisely here that the goal model and natural systems model diverge.
Most theorists, researchers, and practitioners who adopt the natural
systems point of view appear to accept the basic assumption that the
systemic variables contained in their model are significantly related
in a causal fashion to accomplishment of a variety of organizational
missions. In contrast the goal model demands data.

In the best of all possible worlds it would be nice to have some
overall hierarchical map of how the criteria fit together in terms of
their generality/specificity and means/end relationships. Perhaps
part of this map could be determined empirically but, for reasons that
will be discussed later, a good share of it must be specified judgmen-
tally and such judgments be made more reliable, explicit, and valid.

There have been only two systematic attempts that are known to
search for the major factors comprising the dependent or criterion
variables of organizational effectiveness. One of these was done at
the University ot Minesota Industrial Relations Center by Mahoney,
Weitzel, and others (Mahoney, Frost, Crandall, & Weitzel, 1972;
Mahoney & Weitzel, 1969) and the second is the well known effort by
Seashore, Yuchtman, and others at the Institute for Social Research
(Seashore & Yuchtman, 1967).

flit_
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The Minnesota study used a questionnaire format to obtain ratings
on the effectiveness of 283 departments or subunits sampled from over
a dozen different firms. The ratings were made by managers at least
one step removed from the direct management of the subunit, and the
questionnaires included 114 items gleaned ffom the literature as being
potential indicators of effectiveness. The correlations among the 114
items were factored and 24 effectiveness factors were labeled and
defined. They are listed in Table 2.

Table' 2

Twenty-four dimensions of. organizational effectiveness, derived
from a factor analysis of ratings on 114 effectiveness criteria for
283 organizational subunits. Criterion variables were selected from
a list of variables studied in organization theory literature, and
rationally developed by the authors (from Mahoney & Weitzel, 1969).

Flexibility. Willingly tries out new ideas and suggestions, ready to
tackle unusual problems.

Development. Personnel participate in training and development activi-
ties; high level of personnel competence and skill.

Cohesion. Lack of complaints and grievances; conflict among cliques
within the organization.

Democratic supervision. Subordinate participation in work decisions.
Reliability. Meets objectives without necessity of follow-up and

checking.
Selectivity. Doesn't accept marginal employees rejected by other or-

ganizaticns.
Diversity. Wide range ofjob responsibilities and personnel abilities

within the organization.
Delegation. High degree of delegation by supervisors.
Bargaining. Rarely bargains with other organizations for favors and

cooperation.
Emphasis on results. Results, output, and performance emphasized, not

procedures.
Staffing. Personnel flexibility among assignments; development for

promotion from within the organization.
Coordination. Coordinates and schedules activities with other organi-

zations, utilizes staff assistance.
Decentralization. Work and procedural decisions delegated to lowest

leve ls.

Understanding. Organization philosophy, policy, directives understood
and accepted by all.

Conflict. Little conflict with other organization units about authority
or failure to meet responsibilities.

Personnel planning. Performance not disrupted by personnel absences,
turnover, lost time.

Supervisory support. Supervisors support their subordinates.

111-1.12
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Table 2 (continued)

Planning. Operations planned and scheduled to avoid lost time; little

time spent on minor crises.
Cooperation. Operations scheduled and coordinated with other organiza-

tions; rarely fails 1, meet responsibilities.
Productivityort-tilizap_1:2. Efficient performance; mutual support

and respect of supervisors and subordinates; utilization of personnel
skills and abilities.

Communication. Free flow of work information and communications within
the organization.

Turnover. Little turnover from inability to do the. job.

Initiation. Initiates improvements in work methods and operations.
Supervisory control. Supervisors in control of progress of work.

Note.-From T. A. Mahoney and W. F. Weitzel, Managerial model of
organizational effectiveness. Administrative Science Quarterly, 1969, 14,
357-365.

Each subunit was also rated on "overall effectiveness" and a major
additional step was to compute a multiple regression equation regressing
the 24 factors against the overall rating. The regression analysis was

done for different types of subunits, for organizations of different
sizes, and for organizations employing different technologies. In

general, the factors which account for greatest variance in the overall
effectiveness rating are not the same across the various breakdowns of
the total sample of subunits. That is, the compositon of overall
effectiveness is different for production vs. R & D units, for mass

production first unit production, etc.

The effectiveness dimensions identified by the ISR group in a factor
analytic study of the performance of 75 insurance agencies are shown in
Table 3.

Table 3

Ten dimensions of organizational effectiveness derived from principal
component analysis and varimax rotation of scores on 76 performance
variables for 75 life insurance agencies. Performance measures were
selected from a list of such criteria used by parent company to assess
agency effectiveness (from Seashore & Yuchtman, 1967).

Business volume. Expresses different aspects of organization size in
respect to manpower and to number and value of policies sold.

Production cost. Efficiency of sales, production process; cost per unit
of sales volume.

New member productivity. Productivity of members having less than 5 years

tenure with agency.
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Table 3 (continued)

Youthfulness of members. Relative frequency and productivity of members
under 35 years of age.

Business mix. A combination of three conceptually unrelated performance
indices, interpreted as reflecting the ability of agencies to achieve
high overall performance through any of several strategies.

Manpower growth. Relative and absolute change in manpower levels.
Devotion to management. Sales commissions earned by agency managers,

high commissions are interpreted as reflecting high interest in sales
and corresponding low interest in management activities.

Maintenance cost. Efficiency of administration of manpower, plant, and
established customer resources.

Member productivity. Average new business volume per agent.
Market penetration. Proportion of potential market that is being

exploited.

Note.-From S. E. Seashore and E. Yuchtman, Factorial analysis of
organizational performance. Administrative Science Quarterly, 1967, 12
377-395.

The basic data for this Michigan study were not questionnaire
responses or subjective ratings but consisted of archival records of
sales and personnel data. The nature of the business which was studied
makes it hard to generalize these results but a nunber of findings are
suggestive. For example, relative to the "devotion of management"
factor one could ask how much time a squadron commander spends flying
vs. managing.

Based on their own data and related experiences, Seashore (1972)
has drawn several negative "morals" concerning effectiveness criteria.
To wit:

1. If several raters arc.. asked to rank order a number of organiza-
tiobs or organizational subunits in terms of their overall effectiveness
the interrater agreement is usually quite low. Unless they are all of
extremely like mind, 'different raters tend to focus on different facets
when making their judgments.

2. In the real world criterion measures sometimes correlate ne-
gatively when they aren't supposed to.

3. In the real world so-called hard data or "objective" criterion
measures usually turn out to be quite "soft." No one needs to be
reminded that in almost all cases any number of artifacts and biases
operate to water down the fidelity of objective measures such as profit,
costs, turnover or retention rates, number of missions flown, etc.
There is no refuge in objectivism.
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4. In the real world it is probably a mistake to think of
effectiveness criterion variables, regardless of how many there are
or at what level they are, in terms of continuous and linear functions.
For example, higher and higher retention rates may be "good" up to a
point and'then become "bad." Notice the peripiration that begins to
flow when we ponder the implication of the words good and bad.

In total, Seashore's misgivings brood ill for the shotgun factor
analytic approach to objective criteria of organizational effectiveness.

With the exception of these two examples very little systematic.
work has been done on trying to identify and measure the component
criteria of overall effectiveness; and, obviously, there are a number of
parameters that serve to circumscribe both the Minnesota and Michigan
results. By and large, the remainder of the research studies chose
criteria on the basis of availability and made no attempt to study the
-criteria themselves. It is unfortunately the case that there are many

' alternative measures of quality, productivity, profitability, turnover,
and the like, and we usually have no basis on which to predict how these
alternative indices will be related to one another.

As was noted previously, a theorist, researcher, or practitioner in
this filed who is not a rigid adherent to the goal model must necessarily
hava some a priori notions about dependent variables that are important.
Sometimes these have been explicitly and formally stated and sometimes
they have not. An example of an explicit statement is the set of
dimensions measured by ISR's Surv of Organizations questionnaire
(Taylor & Bowers, 1972). These variables and their definitions were
shown as Table 4.

Table 4

Perceived dimensions of organizational characteristics assessed by
the Survey of Organization's questionnaire (Taylor & Bowers, 1972).

1. Climate: perceived total impact upon a work group of the behaviors
of superior work groups in terms of:

a) High or low concern for human resouLets
b) Adequacy of communications flow
c) Nature of motivation to perform
d) Decision making practices
e) Technological readiness and flexibility
f) Amount of lower level influence in departmental decisions

2. Supervisor leadership

a) Support: behavior that enhances someone else's feeling of.
personal worth and importance
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Table 4 (continued)

b) Interaction facilitation: behavior that encourages
members of the group to develop close, mutually
satisfying relationships

c) Goal emphasis: behavior that stimulates an ekhusiasm
for meeting the group's goal or achieving excellent
performance

d) Work facilitation: behavior that helps achieve goal
attainment by such activities as scheduling, coor-
dinating, planning, and by providing resources such as
tools, materials, and'technical knowledge

3. Peer leadership

a) Support
b) Interaction facilitition
c) Goal emphasis
d) Work facilitation

4. InterQersonal processes within work groups

a) CoAfidence and trust among members
b) Strong, shared motivation toward goal attainment
c) Effective group decision making
d) Effective, open communication within the group'
e) Mutual help and coordinated activity
f) Flexibility, adaptability, and creativity
g) Job competence through skill upgrading

5. Satisfaction with:

a) Supervisor
b) Work group
c) Job
0) Organization
e) Pay
f) Past progress within the organization
g) Future expected progress within the organization

b. Performance

a) Volume of work
b) Efficiency
c) Product quality
d) Attendance
e) Organizational and manpower growth and development
f) Human costs (e.g., accident rate, health, stress,

grievances)
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Bennis (1965) has noted that most researchers and practitioners
in the behavioral science brand of organization development have very
definite ideas about what an effective organization should be like but
they are often not explicitly stated. Even though there are many
variations in OD techniques, Bennis (1969) has also noted that there
is a fair amount of homogeneity in the desired end product.

At the risk of satisfying no one and alienating everyone, the
following list is a description of what the behavioral science OD
orientation would regard as an.effective organization.

1. There are pervasive and shared norms of openness and trust.

2. Interpersonal and intergroup conflict is dealt with openly and
without defensiveness.

3. Communication among individuals and groups is frequent,.accurate,
non defensive, and reflective of whatever emotional component the
messages actually possess.

4. Problem solving among\individuals or groups utilizes the kinds
of interpersonal and communication skills,learned in a T-group.

5. The hierarchical and functional relationships among people are
a function of their expertise vis-a-vis the task rather than formalized
rolc specifications.

6. To the fullest extent possible, jobs are designed and job
assignments are made such that individuals can experience feelings of
achievement and self-actualization.

Consideration of such a list illustrates that probably hone of these
variables are what a goal oriented researcher or practitioner would refer
to as an organizational objective. Organizations are created for the
purpose of producing certain goods or services or accomplishing certain
,tasks. Whatever the specific, objectives might be, the OD point of view
seems to assume that they will be achieved if the organization could
successfully develop the "means" listed above.

Intervening Variables

In' general, the variables in this list are characteristics which
describe the organization as a particular entity. They refer to the
structure of the organization and its processes which together distinguish
it in form from other organizations. It is these sorts of variables which
have been used by a number of people to develop typologies or taxonomies
of organizations (e.g., Blau & Scott, 1962; Etzioni, 1961; Hall, 1972;
Woodward, 1965).

111-1.17



The variables themselves tend to break down into tw jsr types,
according to whether they are measured via the percepti he
organization members or by more "objective" means such onnel
records, observations of the work process, and the erceptual
measures usually, but not always, go under the general' label of organi-
zation climate. Roy Payne's paper in this same volume makes a somewhat
different distinction. Most attempts to measure climate have used a
test construction type approach in which a large number of paper and .

pencil items are amassed and the total pool is intended to sample all
the characteristics of an organization that might distinguish it from
other organizations in the eyes of its members. That is, the usual
intent is to measure characteristics of an organization that are defined
and organized in the way the individual's perceptual apparatus organizes'
them. The components of organizational climate should be the same

'components that an individual uses when he looks at his organizations
and asks, "what kind of a place is this?"

The items are intended to permit the individual to describe, not
evaluate, the organization. For example, the individual might be asked
to judge the degree of felt pressure to get work done but not evaluate
whether there is too much or too little. This is not always an easy
distinction to make. Likewise a description of an organization's climate
is meant to be something different than an individual's judgment concern-
ing whether he is equitably rewarded, or satisfied, with his job outcomes.
Logically at least, there is a difference between saying that most jobs in
a particular organization are very autonomous and saying that you yourself
are satisfied with the degree of job autonomy which you have. The climate
judgment is intended to be much less a function of individual' differences
than is job satisfaction, and more a function of the organization or
subunit of which the individual is a member.

A number of different questionnaire measures of organizational climate
now exist (Campbell &Beaty, 1971; Litwin & Stringer, 1966; Schneider &
Bartlett, 1968; Taylor & Bowers, 1972) which vary somewhat in length and
content but which seem to tap at least the five components subsumed under
climate in the list of intervening variables in Table 1. Regarding the
nature and usefulness of &limate, a great deal of empirical argument is
currently going on about how'many components there are, whether they are
defined the same way for different organizations, whether climate percep-
tions can really be differentiated from job satisfaction, and whether the
differences between observers as a source of variation outweighs the
differences between organizations.- The answers are not yet in.

Saying that climate is an intervening variable does not help much in
specifying how it actually can be used to explain the organization's
effectiveness. Unfortunately, the literature provides very little concep-
tual assistance. Investigators have worr.ed more about how to measure
climate rather than about the role it should have in explaining organiza-
tional behavior. In spite of this, several empirical studies have yielded
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promising results. In a large simulation study, Frederiksen et al.
(2iederiksen, Jensen, Beaton, & Bloxom, 1972) showed that "consistent"
climates yielded higher productivity and that an autonomous unstruc-
turPd f-ftiosphere permitted Individual skills and abilities to play a
greater role in individ al performance. In a rather provocative study,
Schneider and Bartlett 1470) compared the climate of insurance
agencies as described b- t-he managers and by the agents. There was a
substantial correlation between the productivity of the agency and the
degree to which the two profiles matched,

On the face of it at least, the way an individual perceives
organization should have a great deal to do with his reward expecta-
tions and thus his behavior. It should also have something to do with
how an individual perceives the tasks he is to perform (egg., are they
demanding or easy?) and the strategies.he selects for accomplishing
Ahem (e.g., is it okay to "cheat?").

On the objective side of the Lewinian dichotomy, there also has
bee considerable activity. A number of researchers, primarily in
Gre t Britain, have been trying to develop measures of the structural
and rocess components that characterize organizations. Perhaps the
two jor efforts have been those by Joan Woodward (1965) and the
gro at the University of Aston (e.g., Pugh, Hickson, Hinings,'
Mac nald, Turner, & Lupton, 1963). They are illustrative of the
ati e of the art pertaining to how structure and process can be measured
and the degree to which they can be used to explain organizational
functioning.

Both sets of researchers acquired a sample of 40-50 firms (in Great
Britain), proceeded to visit each firm, and used interviews, organiza-
tional 'charts, and archival records to collect a great deal of data
pertaining to the type of technology employed (e.g.; batch, unit, con-
tinuous flow), the total organization size, size of various subunits,
span of control in various subunits, locus of decision making, and the
like. The Aston group has been the more vigorous in trying to develop
standardized measures of many of these variables. For example, by
facto'r analytic type procedures therhave developed what they hope are
measures of the basic components of organizational structure. These
factors they derived are given in-Table 5.

Table 5

Four factors of organizational structure identified via a factor
analysis of non perceptual measures (Pugh et al., 1968, 1969).

Factor Definition

Structure of Activities The degree to which the behavior of
employees is defined by dividing work
into specialist jobs, laying down rou-
tines, procedures and forMalizing them
by insistirg on written, records, etc.
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Table 5 (continued

Concentration of Authority

Line Control of Wokkflow

Relative Size of Supportive
Component

Degree to which authority to take
decisiuns is concentrated at the top
of the organization, or outside the
organization, if it is part of a
.larger company.

The degree to which controris
exercised by line personnel as

eagainst its xercise through im-
personal procedures.

The relative number of non-productive
personnel i.e. auxiliary support to
main workflow.

Although both studies are cross sectional, both WoOdward and the
Aston group seem to focus on the causal and developmental relationships
among technology, size, structure, and management practices. By and
large they do not concern themselves with organizational effectiveness
or individual effectiveness. They are still at the level of sorting out
the internal relationships. For example, one bone of contention is
whether organization size determines the technology employed or vice
versa. Perhaps the more interesting data are the relationships between
management practices and technology. There are some hints in Woodward's
data as to what kind of management might be needed as an organization
becomes more highly technical and automated. One provocative suggestion
here is that to a large extent management practices are predetermined by
the technology of the organization. Changing management practices via a
selection or training strategy would be that much more difficult. Rather,
the emphasis should be on "enhancing" whatever kind of management the
technology calls for.

The work of the Aston group has now been extended in several additional
studies. Child (1972) attempted a direct replication in a nationwide
sample of,82 English firms. Additional extensions have been carried out by
Inkson, Schwitter, Pheysey, and Hickson (1970), Hickson, Hinings, McMillan,
and Schwitter (1971), and Payne and Mansfield (1972). As, noted by Payne
and Pugh (in press) the results from these studies pertaining to internal
relationships among structural variables seem to exhibit considerable
stability and meaningfulness.

However, in'total, the research on structure and process variables
has not gotten very far toward determining their role in organizational
effectiveness and this seems to be true of the intervening type variables
in general. To really map out their effectsis going to require studying
a very large number of interactions which will chew up degrees of freedom,
the likes of which we have never seen.
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Independent Variables: Which Handle to Grab

This category contains what is probably the bulk of the literature
in industrial and organizational psychology and although tempting (sic),
we do not wish to recount all of it. One thing that should be pointed
out is that most of the research on these various 'handles has focused on
individual behavior or performance as an independent variable. There
are very few studies which have used organizational units as degrees of
freedom, as for example in comparing various selection strategies or
training methods. Again, the work done at Michigan by the ISR group is
the most notable exception and the principal handles which Likert, Bowers,
and Seashore have grabbed are primarily managerial interpersonal skills,
communication methods, and participation in decision making. In their
cross sectional studies of package delivery"outlets (Georgopoulos &
Tannenbaum, 1957) and insurance offices (Bowers & Seashore, 1966) and in
the longitudinal case study at Harwood Industries (Marrow, Bowers, &
Seashore, 1967), these variables have tentatively been shown to have
generally positive relationships with 'various measures of organizational
effectiveness.

Beyond this there is not a great deal of organizational research that
can be differentiated from individual research which is too bad since
many of these variables have been shown to be related to individual per-
formance. The people who call themselves OD practitioners do 'indeed
manipulate some of these variables in hopes of produCing changes on some
organizational dependent variables but they tend to collect very little
research, data. The exceptions to this generalization are a relatively
small number of data based Studies such as that done by Blake, Mouton,
Barnes, and Greiner (1964).

One thing that might be useful is to look at the list of independent
variables with an eye towards the kinds of mechanisms by which they might
exercise their effects. A list of such mechanisms might appear something
as follows.

1. The aim could be to influence a unit or-organization'e choice of
tasks or problems on which to work and the degree of effort expended once
the choice is made. This is a so-called "motivational" consideration and
involves task choice and task effort.

2. The aim might be to increase an organization's understanding of
the task to be performed or problem to be solved.

3. Another possible mechanism is to increase the organization's
basic underlying aptitudes (e.g, select more competent people) for the
task involved.

4. Another is to increase its specific task skills through some kind
of training.
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5. Finally, a change in equipment or teduiology for the task
might be a way to increase organizational effectiveness.

It might be of iaterest to juxtaposethis basic set of mechanisms
against a simple listing of all the different methods that have been
used to change organizational effectiveness, at least to some degree.
This list appears as Table 6'. and is everything we could think of, based
on the current literature re*iew plus others we have done.

Table 6

Part al listing of possible methods for changing the effectiveness
of organ zations.

Personnel election
Personngil classification
Career assessment and career planning
Individual training

Orientation training
Skills training
Managerial arl leadership training
Human relations training
Training to enhance nAch

Individual counseling
Changes in promotional criteria
Incentive, or contingent, pay
Cafeteria pay plans
Scanlon plan
Behavior modification
Flexible sc"-duling
Job enlargement
Job enrichment
Participation in decision making

Organization development methods (behavioral science based)
Survey-feedback
Interview-feedback
Problem solving meetings (temporary task forces)
Laboratory training
Confrontation
Process observatiln and feedback
Managerial grid
Team development
Intergroup laboratory

Management by objectives
Changes in organizational structure

Changes in functional arrangements (e.g., definitions of task
responsibilities)

Changes in managerial controls (e.g., human resources accounting)
Matrix management
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Table 6 (continued)

Changes in organizational processes
Management information systems
Operations research and analysis
Communication practices
Manpower planning techniques

Advances in technology

Considering such a juxtaposition of underlying mechanisms against
specific techniques poses some interesting questions about ho4 various
independent variables work. For example, does participation wort
because it influences choice and effort (motivation input) or because
it leads to better utilizal.:.n of information (a cognitive input)?

The moral here is.that the more we understand about the processes
involved the better off we are. However, organizational researchers
have not often looked inside the black box. There is a wealth of data
on correlating these various independent variables with selected
dependent variables but the processes involved are seldom examined
systematically. It would be co our advantage to do so.

Some Conclusion' and Imvlications

Based on this loom at the "state of the art" concerning organizational
effectiveness, the summary comments are as follows:

1. Mapping out the empirical relationships among some set of ivie-
pendent, intervening, and dependent variables with the aim of an overall
understanding of how organizations work is a futile undertaking. It is
impossible at this time to acquire the necessary degrees of freedom to
investigate very many interactive relationships or even to pursue multi-
variate analyses of any complexity. It must likely is not possible t
use empirical multivariate techniques to investigate the dimensionalit;
of organizational effectivenes5. Somehow the mess created by accepting
the fact that organizations are complex must be bypassed.

2. Generally speaking, the notion of overall organitational
effectiveness cannot be given a substantive definition. It simply has
too many parts that lose their meaning when they are added together. It
is possible of course to ask observers to rank order organization on one
continuum without asking them to specify the nature of the continuum, but
the degree of agreement will vary depending on the degree to which
observers are focusing on the same facets in the same way, and if these
dynamics aren't examined, the state of knowledge will not have advanced
very far.

3. A disclaimer one often hears about whether a particular relation-
ship between an independent and dependent variable will be observed is
that it "depends on the situation," meaning that organizations are
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different and whit might be true in one will not be true in another.As a response, a number of people have offered up taxonomies of
organizations which supposedly outline the basic differences that mustbe taken into account. In terms of advancing our understanding of
organizational effectiveness, this too has been a futile undertaking.
Other kinds of intervening variable research are still in their infancy.

4. A neglected area of research has been the effects on the organi-zation of significant changes in the kinds of people that are enteringit. The entire domain of organizational effectiveness research and
organizational change has a very environmentalist point of view. Thisis an unfortunate state of affairs for organizations which are about toundergo massive changes- in the way they recruit and select new members.

5. The most fruitful research has not been that which tries toconceptualize sampling error and use the organization as a degree offreedom in the same way we do for individuals. Rather, an idealizedpicture of what appears to be more useful research would be soothinglike the following:

Drop back to individuals or work groups as degrees of freedom.

Focus on dependent variables that you are willing assume have
an important link to overall organizational functioning.

Include as part of the research program a systematic look at the
process involved. That is, instead'of demonstrating only that a
program of job enrichmelitt resulted in high retention rates for
skilled personnel, get inside the organization and try to find
out precisely how the various elements of the job enrichment
program affected the people involved. If the dynamics could be
illuminated you should be in a much better position to predict
whether a particular relationship will generalize. In general,
we think it would be much more fruitful to identify the process
parameters in a particular independent variable - dependent
variable relationship and then see whether these are present in
some other organization than it is to build a taxonomy of
organizations and then decide if these organizational parameters
have anything to do with whether a particular independent
variable will work.

Suggestions for the 1980's

A. Since it is probably futile to attempt to specify directly thegoals of various types of Naval orpnizations and proceed through
multivariate criterion development, the following tentative suggestions
for attempting first of all to understand the dependent variable sideare available. Since dependent variables

effectiveness criteria)are used in the end to make decisions, it would be fruitful to look at
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effectiveness criteria in a decision making framework and from a process
point of viefter understanding this process, it should lead to
better measurement of criteria and better decision making. Consequently,
the following kinds of studies would be helpful.

. A thorough analysis should be made of how the decision rakers
or power centers in a variety of Naval organizations use the
current measures of criteria, whatever they might be That is,
what kinds of decisions are actually made on the basis of
existing effectiveness data? Case studies of actual decisions
could be carried out and policy recapturing techniques could be
applied to both real and simulated decision situations.
Concomitantly, decision makers could be asked about the kinds
of information they wished they had. This should give a better
idea of what the powers that be want measures of organizational
effectiveness to be good for.

. Since it doesn't seem like a good idea to commit R b D resources
to a large scale study of many organizational units using a
multivariate approach, it might be wise at some point to identify
a few organizations or subunits that everyone agrees are
effective and a few which everyone agrees are ineffective and
conduct intensive case studies of each, looking for similarities
and differences on variables like those in Table 1. Glaser and
TayLor (1913) used such a technique to diagnose what makes an
R & D organization effective and it appeared to be a valuable
effort.

Regardless of whether a goal or systems model is adopted, it is
a truism that the organization operates on goals of some sort,
even if they cannot be verbalized and are fragmented across
subunits or organizational decision makers. There are indirect
techniques for articulating these goals and it would be
worthwhile to train people in Naval organizations to use them
to determine the types of goals on which they operate. More
importantly it would also have the effect of revealing to the
relevant decision makers more of the processes by which they
operate. In the end, the procedure to be taught might have
some or all of the following ingredients.

A critical incident procedure could be used in which
various subgroups in an organization would be asked to describe
specific examples of effective and ineffective organizational
performance. Commanding officers could do it, non-commissioned
officers could,eo it, enlisted men could do it. The descriptions

eobtained from each group could be subaitted to a qualitative
cluster analysis-by various groups of judges to infer the
operative goals chat seem to be represented.

.*
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A second skill would be the ability'to collect observations
of actual decision makers' behavior. These observations could
also be submitted to a qualitative dimensional analysis.. The
overall question is whether the goals of4the organization can
be inferred from the way the powers that be reacted to problems,
requests, and other stimuli.

In sum, it would be valuable if a research effort could
develop some relatively efficient techniques that Naval
organiiations could use themselves to self-diagnose their
operative goals. That is, by means of critical incident and
police recapturing techniques, assisted perhaps by a bit of
process consultation (ala Ed Schein) it shobld be possible to
determine what operating- goals are beinz used and how they
are being used and make thitrinformation a regular item of
feedback.

B. Since it,m1r indeed' he extremely difficult to specify all the
de are`mhde-on.in Organization (since some of the Boit
important occur only rarely) and develop straightforward standardized
criteria for how well these demands are being met, it is felt that
it would be effort well spent to concentrate instead on developing
standardized measures of so-called system integrity. That is, some
method will have to be used to elicit from the relevant parties, a
judgment as to the components that make up an effective system and then
develop criteria measures for these components. The paper by Professor
Milkovich explores this issue further.

C., Looking over theflaundry lists of independent variables one can
see a number of handles that have shown to be promising in other
organizations and on which the Navy could begin its own developmental
work. The areas we would consider to be the most promising are:

. The question cf whether or not individuals understand their own
task goals and whether goals are stated in specific concrete
terms. Both the work on Management by Objectives and by Ed
Locke in the laboratory strongly suggest that "knowing what to
do" is a powerful determinant of behavior.

. If various jobs in the Navy can be carefully described and the
description used in recruiting to create a very accurate picture
of what the indi'iduals can expect (instead of over or under
selling) will it result in new personnel who are more "committed"
to the Navy, have higher retention rates, and perform
satisfactorily? That is, can self-selection improve upon
organizational selection?
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In either the private or public sector, there have been very
few in-depth studies of what outcomes individuals actually
seek from a job. Studies of job satisfaction most often
sample their item content from almost everywhere except the
job incumbents themselves. It would profit the Navy to do'
such a study from the ground up and not-immediately jump to
a questionnaire study which imposes a structure on the
respondents.

7
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FOOTNOTES

1. Preparation of this paper was supported by the Navy Personnel Research
and Development Center under contract number N00022-73-C-0023.

2. Much of the literature search was carried out by David.A. Bownas and
Norman G. Peterson. I am deeply in their debt.
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MODELING, MEASURING AND MONITORING ORGANIZATIONAL EFFECTIVENESS

George T. Milkovich

The content of this paper is based upon a review of the literature
related to the feasibility and desirability of developing a personnel
status index. (Dunnette, Milkovich, Motowidlo, 1973). The review high-
lights the potential overlap in

. the meanin& of organizational effectiveness concepts found
in several different fields of study

. the approaches to measuring these unit effectiveness concepts
in various disciplines

. the uses that are proposed for monitoring unit effectiveness

The Meaning of Organizational Effectiveness

Organizational effectiveness as a concept is found in the literature
of several fields. Organization theorists in sociology and psychology
discuss and attempt to measure it. Military managers have long considered
a similar notion, readiness; economists and the human resource value
literature discuss a concept called value; and macro-sociologists and
economists are currently developing social indicators of various govern-
mental and public units such s the quality of life and education.

The socio-psychological literature does not contain a universally
accepted meaning of effectiveness of organizational units. (Katz and Kahn,
.1966; Mahoney, 1967; Price, 1968; Ghorpade, 1971). It is generally defined
as an organizational unit's goal accomplishment. The` iterature, however,
generally distinguishes between a rational-goalistic and a systemic model
or organizational effectiveness.

The goalistic model defines effectiveness by comparing organizational
goals to actual outcomes. This definition focuses the measurement of
effectiveness upon identifying the units' goals and actual outcomes. The
literature suggests no single set of organizational goals but instead a
hierarchy of goals similar to Thorndike's (1949)' hierarchy of performance
criteria: ultimate, intermediate and immediate goals (Georgopoulos and
Tannenbaum, 1957; Mahoney and Weitzel, 1969). Seashore and Yuchtman (1967)
for example, state that certain aspects of organizational effectiveness
(such as production costs) carry the burden of short-term demands in order
to sustain the longer run potential (such as share of the market). The
mid-range goals (intermediate and immediate) tend to be the ones, howev'r,
that policy makers typically use in assessing unit effectiveness (turnover,
productivity, billet vacancies).
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The systemic model defines effectiveness as the state of the inter-.
nal processes by which resources (inputs) are procured from the environ-
ment and outcomes are produced. An effective organization is one that is
adaptive enough to procure resources and provide outcomes in such a manner
as to remain in equilibrium. An effective unit'is a robust and adaptive
one. (Etzioni, 1960; Seashore and YUChtman, 1967).

Military managers have also developed a concept of organizational
units effectiveness. Hayward (1968) defines effectiveness (military-army
combat) in terms of three variables; the unit's capabilities, human and
material resources; the environment, weather, terrain, and vegetation;
and the nature of the mission, the territory to be gained or held, within
some tima constraint, at a maximum allowable cost. Combat effectiveness
of a unit is a function of the probability of success in combat, the
capability of a friendly force, the capability of an enemy force, the
environment, and the mission.

Another similar concept used by the military is readineso. Naval
readiness was widely discussed and studied in the 1960's. ;several task
force and consultant reporai dealt with the problems associated with the
concept's meaning, measurement, and reporting systems (Popper and Miller,
1965). An attempt to "unify the language of readiness" providtd the
following definitions:

. Readiness - Predicted ability to accomplish those missions
for which the unit is equipped and manned, or which have
been assigned for accomplishment. Readiness is the
Summation of performance, endurance, and preparedness.

. Combat Readiness - Readiness to accomplish missions involv-
ing physical combat.

. Readiness for Non-Combat Missions - Readiness for accomplish-
ment of missions not necessarily involving physical combat.

. Operational Readiness - The summation of Combat Readiness and
Readiness for Non - Combat missions.

Capability - Collective term denoting the design Character-
istics of available equipment or specifically equipped units.
Equipment capability should not be described by the use of
qualitative adjectives, such as "high", "low", "unsatisfactory",
"excellent ", etc., without indication of the standards of
comparison.

A 1965 survey of the Navy's readiness reporting systems found five principal
components of overall Naval operational readiness: material, personnel,
training, endurance, assignment and location. (Management Research and Con-
sulting Division, Clark, Cooper, Field, and Wohl, Inc., 1965). The survey
wan part of research to develop the METRI (Military Essentiality Through

Readiness Indices) systems for improved allocation procedures or policies
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for material resources. Based upon the above discussiod, a "ready unit"
is one that accomplishes the goals for which it has been equipped and
manned; similarly, an "effective unit" is one that accomplishes its goals

° and/or adapts and maintains itself.

The Navy ought to consider what differences, if any, exist between
its concept of readiness In which a considerable expenditure has already
been made and'the organization theorists' concept of effectiveness. A°
distinction may lie in that readiness is more goalistic, results oriented,
while effectiveness can also be described in more health, status or process
oriented terms.

In addition to organization theorists and military planners, other
fields have concepts similar to organizational effectiveness. Applied
economists, using the country as an organizational unit, assess the state
or effectiveness of the country's economic activities through several
indicators. For example, current employment conditions are reflected by
employment levels, unemployment and participation rates, job vacancies,
and labor turnover. Prices and cost of living conditions indices are
generated, as are wage rate, productivity rates, accident and work
stoppage rates.

These data are collected via survey and legally required reports.
The indices' shortcomings and limitations have been well documented.
(president's Committee to Appraise Employment and Unemployment Statistics,
1962, Wolfbein, S. L., 1964). Changes in these and other economic
indices are used to describe the state or "health" of the economy and to
evaluae the effectiveness of various monetary and fiscal programs.

Probably the best known present day economic index of the country's
effectiveness is the GNP. The GNP is the exchange value (price) of the
newly produced goods and services that are not resold in any form during
the period under'study. Published by the Commerce Department, the GNP
is a measure of the flow of final output resulting from the economic
activity of the U.S. during a selected period at current prices. The GNP
has well-recognized limitations and shortcomings. Macro-economists are
currently grappling with the notion of the GNP's "construct validity" as
an index of the effectiveness of country economic growth. Modern economic
thought is advocating adjusting the GNP measure to achieve a more meaning-
ful measure of value which is called net economic welfare (NEW).
(Morgenstern, 1963). The NEW measure attempts to account for factors
omitted in GNP, such as the damage caused to the environment by generating
additional kilowatt hours of power and the value of a homemaker's services
in the household.

The human resource value (HRV) literature was reviewed as part of the
project pertaining to the desirability and feasibility of developing a
personnel status index. The HRV literature discusses the assessment of
people as organization resources. (Flamholtz, 1971, 1972; Likert and
Bowers, 1969). An individual's value to an organization is the present
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worth of the set of future services that individual is expected to provide
during the period he is anticipated to be with the organization (Flamholtz,
1972). While the literature does not directly include the assessment of
organizational unit activity, a unit's value to some larger organization
may be considered as the present worth of a future stream of services that
the unit is expected to provide during the period under consideration.,

A final example of the interdisciplinary nature of organizational
effectiveness concepts can be found in macro-socio-economic literature's
current interest in social indicators. (Cartter, 1966; Baur, 1966;.
Manigement Science, 1973). '

A social indicator is defined as an aggregate welfare measure, a
statistic that measures the extent to which some goal'of general interest
has been achieved (Wilson, 1970). The following quotation highlights the
need for indicators of the status of such phenomena as the quality of life
and the quality of education.

"For many of the important topics on which the public administrators
and decision makers blithely pass judgment and on which policies
are made, there are no yardsticks by which to know if things are
getting better or worse". (Baur, 1966)

Quality; like organization effectivenesc, in an operational sense, is
someone's subjective assessment; in essence, an attribute of value. Quality
of life, quality of education, and other social indicators have considerable

\potential to aid decision makers in such activities as evaluation policies,
vtauditing programs, monitoring trends, and aiding indi duals in personal

decisions.

These brief illustreAons from the literature of diverse, yet related
fields of study, reveal the overlap in the meaning of organizational unit
effectiveness. Those interested in understanding, analyzing, and explaining
organizational effectiveness by necessity should consider an inter-discipli-
nary view. A universally accepted model of organizational effectiveness
cannot be found in the literature. Any organization must decide just what
it is attempting to model. Is the phenomenon unit accomplishment, likeli-
hood of accomplishment, or status or health of internal processes? A related
question the Navy must answer is one that was raised earlier; how, if at all,
does unit effectiveness differ from the unit readiness indices now being
monitored?

The Measuring of Organization Effecriss

The procedures for constructing any indicator of unit effectiveness,
be it in economics, psychology or, sociology, can be abstracted to a point
where several cosmon issues emerge:

. selecting elements to include

. measuring these elements
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. establishing weights for the elements

. determining the units to assess

. monitoring, data collection

. assessing the usefulness or validity of the index

This section briefly discusses some of these issues and illustrates some
of the unit effectiveness indices that have beer developed.

The literature reviewed for this paper suggests that selecting
elements to be included in the unit effectiveness measure is done by
either prescribing the elements or by eliciting the Implicit elesents of
the current decision makers models. For example, Georgopoulos and
Tannenbaum (1957) in a study of the unit effectiveness of 32 retail service
units prescribed unit effectiveness to be a function of productivity/flexi-
bility or successful adaptation to externally induced changes, and absence
of intraorganizational strain or conflict between organizational subgroups.
Hayward (1968) also prescribed military unit effectiveness to be some
function of performance, endurance and preparedness.

The current state of knowledge is not advanced to the level where the
elements of unit effectiveness can confidently be prescribed. Instead,
model eliciting methods that capture the implicit models of decision makers
can be used. Whenever budgets are generated, projects and tasks assigned
and resources allocated, managers make Judgments (explicitly or implicitly)
about the relative effectiveness of subordinate units. Managers and officers
are themselves sources of elements making up organization effectiveness.

There are several examples of model-eliciting in the unit effectiveness
literature. Mahoney and Weitzel (1969) in their studies of organizational
effectiveness generated 114 elements of effectiveness culled from the
literature and discussions with managers. Descriptions of 283 units on the
114 elements from 84 managers in 13 firms were obtained. The managers per-
ceptions of the degree that each element was descriptive of a subordinate
unit were factor analyzed to identify the basic dimensions of effectiveness.
Their approach is essentially capturing the elements used by managers in
describing effective units. In contrast, Seashore and Yuchtman (1967)
factor analyzed a set of actual performance indices (compared with Mahoney
et. al's use of managerial perceptions) of 75 sales agencies in one insurance
firm over a 10-year period. Ten dimensions of effectiveness were found.

There are other approaches for eliciting models used by managers.
Critical incidents gleaned from Naval managers who recall essential dif-
ferences between effective and ineffective units could be used. The delphi
procedure whi systematically uses expert judgment to develop an answer to
some question could also be considered. (Dalkey, 1967; Milkovich, 1972).
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The delphi has been used extensively in forecasting,.e.g.,
the strucsure of fringe benefits in the year 2000 or the
cumbinaiOn of nuclear devices it would take to reduce an-
adversary's industrial capacity to 1/3. The delphi panel
-comprised of Naval decision makers could be asked to judge
the effectiveness of a set of Naval units. The information
bits these experts requested to make their decision should
reflect the items upon which effectiveness judgments are
made and in this way elicit the decision elements of the
managers.

The elements included in social indicators of unit effectiveness, such as
the quality of life among the states or the quality of universities graduate
education were drawn from expert judgment. The goals of national quality-of-
life generated in the Report of the President's Commission on National Goals
were selected as-the key elements for the quality of life index.

In sum, the elements to be included in any indicator of unit effective-
ness can be prescribed from the current state of knowledge or elicited from
decision makers. Considering the current level of knowledge and the poten-
tial increase in acceptability, it appears that the Naval officers and
managers should be the primary source for the elements -of the index;

My review of the literature shows that the measurement of these elements
depends upon the variable being measured and the discipline of those doing
the measuring. At the risk of over simplification, it seems that economists,
accountants and management scientists tend to be overly concerned with
administrative feasibility and costs of measurement, while the behavioralist
tends to forsake the business at hand,, i.e., to develop an index of unit
effectiveness for lengthy discussion of reliabilities and validities of
their measures.

Hayward (1968) in his article on military unit effectiveness measure-
ment suggests 3 basic approaches to operationalizing variables. Measurement
can be based upon actual samples of performance and behavior of the units
under real or simulated situations such as war games; upon signs or proxies
of effectiveness such as the authorized billet strength minus the actual
billet strength of a unit or the level of training received; and upon intui-
tive judgment. The latter method is most commonly used by managers. Several

methods of systematically eliciting judgments have already been discussed.
Obviously, the onlyway to truly measure effectiveness of an organization of
any kind is through the analysis of data on its performance under actual

operating conditions.

A few illustrations of how some of the unit effectiveness concepts
have been measured may be helpful.

METRI: (Popper & Miller, 1965)

A unit personnel readiness index was proposed to the Navy in 1965.
The Military Essentiality Through Readiness Indices (METRI) personnel
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system generated a measure on a zero-to-one scale for the capability of
a unit to meet requirements of some assigned missions for a given period.

The basic model of the METRI is simply:

Rt + K1R1 + K2R2 + + KnRn

where

R
t
= "TEAM" or unit personnel readiness

K
i = the estimated value of a fully qualified ("ready")

team member

R
i
= the estimated readiness of a team member to perform

assigned duties

The key concept of the METTJ method for determining personnel readi-
ness is to compare the actual human resources in. terms of the numbers and
skill rating to some desired (as authorized by Naval Manpower Authorization
NAVPERS-576) state.

R
I. The basic instrument ft measuring personnel readiness
is a "readiness matrix"--shown in the figure on the next page.
The matrix simply compares the actual to authorized level of
personnel. The cell entries are the degree of readiness (on a
zero to one scale) an individual possesses to fulfill the func-
tions requirements. For example, if a given job for which SCPO
(Senior Petty Officer) is required (according to NAVPERS-576)
is actually performed by a POI (Pretty Officer I), personnel
readiness is .85. If a POI is required, but an SCPO actually
performs the function, then readiness is 95__ The procedures
for determining the cell entries, readiness, are not discussed .\1

in any' detail--"this was designed with the aid of personnel in
BuPers on a judgmental basis" (Proper and Miller, 1965).

K
i. The weighting factor K

i denotes the relative importance of
each membei_a_the unit to the accomplishment of the unit's
missions. For example, a Chief may be assigned a weight of .11
while a Boilerman Third Class may receive a .04. The total sum
of "a'unit's 'K Factor" should add up to 1.00. The factors
were derived on a judgmental basis from conversations with Navy
operating personnel (Popper and Miller, 1965).

The values in the readiness matrix are estimates expressing the amount
of readiness lost due to allocations below authorized levels. This assumes
authorized levels are the optimal staff level. It also assumes that all the
relevant variables related to personnel readiness can be represented in the
three elements of this model: the numbers and ratings of personnel and
their "K values" of relative contribution to their unit's missions.

III-2.7
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Organizational Effectiveness

Mahoney and Weitzel (1972) have developed a questionnaire based on
their studies of managers' perceptions of organizational effectiveness
discussed earlier.

Each organization unit is described on the nineteen factors derived
from their earlier work. Each of these factors is in turn made up of 2
or 3 items (58 in all). For example, the factor, Results Emphasis is
assessed by the following items:

Short-term results-Are emphasized in the unit
Rarely 1 9 Usually

Supervisors are more concerned with what is
accomplished than methods used

Always 9 1 Never

Supervisory emphasis give to prediction as a
goal

The manager is then asked to rate the overall effectiveness of the
unit relative to all other units he may have known.

Social Indicators

These are several examples of social indicator measurement. (Cartter,
1966; Wilson, 1970; Management Science, 1973). The quality of life indica-
tors developed by' the Midwest Research Institute illustrates the general
nature of the measurement. (Wilson, 1970). The quality of life studies
profiles each unit (states in this case) on the following nine factors:

. Individual status - Enhancing personal dignity, promoting
maximum development of capabilities, and widening the
opportunities of individual choice.

. Individual equality - Eliminating discrimination on the
basis of race.

. State and local goy rnment - Developing an informed and
involved citizenry, improving the quality of public
administration, increasing collaboration and the sharing
of power among all levels of government, and improving
the professionalism of state legislatures.

. Education - Improving the quantity and quality of education.

. Economic growth - Increasing both the quantity and quality
of growth, including capital investment in the public sector,
improving the standard of living, and providing education
for a' more capable and flexible work force.

III-2.9
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. Technological change - Increasing the effort in research and
the availability of manpower and facilities to maintain
economic groWth and improve living conditions.

Agriculture - Improving the quality of life in the agricul-
tural sector of our economy.

Living conditions - Alleviating general poverty and the
decayed conditions of the cities.

Health and welfare - Improving the levels of welfare assis-
tance, vocational rehabilitation, and provision of medical
services in both the public and private sectors of the
economy.

A definition of one of the factors, Individual Equality, developed as
part of quality of life studies, illustrates the types of measures used.
Individual Equality was defined as three variables of current economic
status, current economic discrimination, and socio-economic impairment dis-

crimination. The model takes the following form:

1 = alX, + b2X2 = c3X3

Socio-Economic Indicator for Individual Equality

Xi:
Current Economic Status

xll: ratio of nonwhite to white per capita median
income adjusted for urban-rural differences
in population distribution.

x12: ratio of nonwhite to white employment rates.

X2: Current Economic Discrimination

XX1: ratio of nonwhite to white income adjusted for
occupational differences.

x22: ratio of nonwhite to white income adjusted for
educational differences.

X
3: Socio -Economic Impairment Discrimination

education

x
31: educational attainment as measured by the ratio

of the white to nonwhite high school dropout rate.

2.),6
225

III-2.10



X32: educational attainment as measured by the ratio
of nonwhite to white college graduate rate.

X33: educational quality as measured by the ratio of
white to nonwhite percent of draftees who failed
the mental requirements portion of their pre-in-
duction examination.

health

X41: ratio of white to nonwhite age adjusted mortality
rates.

environmental conditions

x
51: urban housing density as measured by the ratio of

white to nonwhite percent of occupied urban hous-
ing units which are sound and have all plumbing
facilities.

x
52: quality of urban housing as measured by the raito

of white to nonwhite percent of occupied urban
housing units which are sound and have all plumbing
facilities.

x
53: segregation of urban housing as measured by a

weighted index of the extent of segregation by
census block.

The investigators provided a brief discussion of alternative meaning to
individual equality and settled on a definition consistent with the data
which are available for analysis. Note also, an independent criterion measure
of equality was not considered.

There are several other issues related to the development of an indi-
cator of organizational effectiveness Should a single composite index or
a profile made up of several characteristics be generated? A profile, it has
been argued, has greater diagnostic power. On the other hand, single indices
seem to enjoy greater acceptability and visibility. The issue is essentially
one of devising a procedure for establishing importance weights for the
elements to allow them to be combined. A related i'lustration of this issue
of single vs. multiple indicators can be taken from the work on social indi-
cators. Minnesota dropped in rank of overall quality of life from 2nd in 1972
to 13th in 1973. Once the drop was announced, the immediate question from
government officials (especially tourism interests) was why. The Cause of
this drop was a change in the proportion of corporate to family farms in
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-Minnesota and the fact that the index developers had simply averaged the
scores on all the factors to prbvide the popular press with some figures;
The developers later back-tracked and pointed out the inherent weakness
in the overall ranking generated by combining such diverse factors that
were themselves composites of diverse factors.

Another issue related to the development of a unit effectiveness
measure is exactly what units should be assessed? At what levels of
organizational functioning should an effectiveness index be calculated:
work teams, ships, several ships? Other areas of study have based these
decisions upon two criteria: the availability of comparable data and
meaningfulness of the unit for the indexes' potential uses.

A final issue is the validation of an index of unit effectiveness.
Validation of any measure involves testing and elaborating it. The index
would be validated like anything else; i.e., by exploring the logical
network of relations that such an index should exhibit and then see to
what extent these expectations are realized. Bond (1973) suggests such
strategies as having senior command people nominate the best ship and shore
units and see if the units have high effectiveness scores or comparing unit'
operational exercise performance ratings to effectiveness scores., Valida-
tion is a.long term, interative process, with several attempted uses,
elaborations and modifications. From the research -- management stance, the
validation effort is an attempt to explicate the meaning of the index, to
provide some evidence of its stability, logical consistency and practical
usefulness. (Dunnette, 1966).

Conclusion

In summary, a wide range of measures is being developed for concepts
very similar in meaning and potential uses, to organizational effectiveness.
Measures based upon human judgment range all the way from asking persons
to describe their organizational environment, to assessing how well a task
has been performed, to requiring estimates'of the amount of "readiness loss"
that is contingent upon understaffing a unit. Compared to assessing the
"quality of life" in the various states, the task of developing a reasonable
index of organizational effectiveness seems very possible.

There are several meaning, measuring and monitoring issues related to
the development of such an index. They need to be resolved. Effectiveness,
readiness, status, value, quality, may all reflect an interdisciplinary
interest in the "health" of an organizational unit, be it a state, the
country, a ship or a work team.

The spurt of interest in organizational effectiveness in the 60's has
not yet resulted in the formulation of a universally acceptable_ methodology
for assessing organizational effe :iveness. Several potentially useful
approaches have been discussed in this presentation. Pilot studies of
several of these approaches could be considered. Finally, any research in
this area ought have as one objective, the insurance that any effectiveness
indices that are proposed by administratively feasible. Another elegant,
elaborate mechanism, that few understand will get subverted by the eventual
uses.
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SOCIAL- PSYCHOLOGICAL INDICATORS
OF ORGANIZATIONAL EFFECTIVENESS

Jerome L, Franklin

One principal reason for focusing upon indicators of organizational
effectiveness, whether they are of a social-psychological nature or not,
is to enhance the possibility of increasing the effectiveness of organiza-
tional functioning. Especially useful is information which can be compared
with normative and/or ideal states to indicate areas in which there exist
strengths and weaknesses. Such evaluations can result in detailed pictures
of organizational functioning which will be useful for improving the
organization through a matching of ineffective organizational con-
ditions with appropriate corrective activities. This information has
potential value in any organization but can be of special interest and
value to organizations faced with major change initiated from within
or imposed from without. An example of the latter for the Navy is the
change in natik.nal policy from a system of military conscription to the
all-volunteer forces concept. Such changes create 'relatively high levels
of need for information about the changing effectiveness of organizational
functioning.

Inadequacies of Available Indicators

Almost all organizations regularly gather information which is
thought to relate to organizational effectiveness. Traditionally, this
information has focused upon organizational outputs in terms of volume,
efficiency, quality. A number of other indicators are also often considered
by organizations because of their assumed relationship to such output
measures. Examples of these indicators include satisfaction, absence
rates, accident rates, total variable expenses, greivance rates, and more
recently, a variety of indicators of individual physical health. Although
of some interest, these measures are not particularly useful for suggesting
appropriate actions for correcting problems resulting in ineffective
organization-1 functioning. Several reasons account for this:

The information is often gathered for purposes which
promote distortion and inconsistency in computation
methods. Meaningful comparisons are difficult to
obtain when computation practicei change to respond
to externel (taxes, stock holders) and internal
(reward decisions) pressures.

The information seldom indicates th se weaknesses which
can be corrected directly. Rather, the information
provides an indication of the result of a multitLecle of
behaviors and conditions which have interacted to trans-
form organizational inputs into the measured outputs.
Like body temperature, the information my indicate the
existence of a problem in the system but will not help
locate the site of the problem. In large organizations
like the Navy, the system is qvite complex and the causes
and locations of alterable conditions may be extremely
difficult to iden'tify.
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The information typically available in organizations
presents indications of effectiveness late in what is
often a long and complex sequence of events. Thus, even
if this information could serve as the basis for taking
corrective actions in early elements of the sequence, the
damage has, in a sense, already been:done once the situation
becomes evident through these indicators.

Thus, a general problem faced in many organizations'attempting to
improve organizational effectiveness is that there is a lack of information
useful for making meaningful corrective decisions. When available, the
information is often inaccurate, unstandardized, and provides little
insight into basic alterable conditions and the manner by which they
relate to organizational outputs. Faced with only this type of informa-
tion one is left without a manner by which action can betaken to improve ,

organizational functioning through the systematic identification and correc-
tion of weaknesses in organizations.

Advantages. of Social-Psychological Indicators

Partially, in an attempt to gathe'r more useful information for the
purpose of systematically improving organizational functioning, there
has been an increasing interest upon social-psychological aspects of
organizations. Among these are such aspects as leadership, decision-
making practices, influence patterns, motivational conditions, and
communication patterns. An important reason for focusing upon these var-
iables is that they are thought to be causally prior to organizational
output variables. That is, they effect many of the criteria judged to
he important indicators of organizational effectiveness or success.

Models of Organiza,zional Functioning

Asthe above statements suggest, models of organizational functioning
have been developed which identify and causally relate major social-psy-
chological factors to one another and to other factors. Although these
models are not complete or unequivocally supported by empirical evidence,
some are adequately descriptive and supported to be judged useful.

A quite simple example of such a model is presented in Figure 1.
The figure suggests that organizations obtain energy (inputs) from the
environment which are acted upon and transformed (throughputs) to
outcomes (outputs). As the model indicates, outputs can be conceived
as either individual or organizational. The model also suggests both a
temporal and causal sequence -- i.e., inputs precede and affect
throughputs; inputs and throughputs shape individual outcomes; and,
all three of these categories determine organizational outcomes.
Feedback is suggested by the dashed lines to indicate that some
reciprocal influence also exists.

In this model the social-psychological indicators fall mainly
in the "throughput" category. For example, in the work at the
Organizational Development Research Program at the Institute for
Social Research the following factors receive extensive attention:
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Supervisory Leadership
Supervisory Support
Supervisory Goal Emphasis
Supervisory Team Building
Supervisory Work Facilitation

Peer Leadership
Peer Support
Peer Goal Emphasis
Peer Team Building
Peer Work Facilitation

Group Process
Group Decision-Making
Confidence and Trust in Group Members
Adaptability of Group
Effectiveness of Planning andCoordination
Motivation of Crimp Members to Meet Objectives
Sharing of Information between Group Members

Organizational Climate
Communication Flow
Motivational Conditions
Decision-Making Practices.
Human Resources Primacy
Lower-Level Influence

Although not indicated, these social-psychological indicators
within the throughput category of the model in Figure 1 can also be
related to one another in a temporal and causal manner. Thus, a more
complete model would specify relationships between the indicators fal-
ling within the throughput category. Although such models exist,
empirical support of them is just beginning to emerge.

Information Gathering

A second major advancement with respect to the social-psychological
factors is the development of methods which make the gathering of informa-
tion about these factors relatIvely simple. An example of a tool used for
this purpose is the Survey of Organizations questionnaire developed at
the Institute for Social Research (Taylor & BoWers, 1972). This instru-
ment serves as a standardized tool used to tap many of the social-psycho-
logical factors posited by models of organizational functioning. It has

been used in approximately 40 organizations mostly in business and in-
dustrial settings and has the advantages of both a theoretical base and
the availability of comparative data (norms) based upon 20,000 respoMents.
These norms provide standards for evaluating one organization or subpart
thereof (e.g., level in a hierarchy) on the basis of comparisons to
other organizations which have used the same instrument.

One distinguishing featureof the Survey of Organizations questionnaire
is that it focuses primarily upon the situation in which people function
and their actual behaviors rather than the affective reactions of
individuals to these situations and behaviors. This focus suggests

233

244 III-3.4



an assumption noted below that if one is to improve organizational
functioning, it is a least as important to understand the causes of
affective reactions -- i.e., conditions and behaviors -- as to identify
the reactions themselves.

Systematic Organizational Improvement

A third major step toward.using information about organizational
processes as the basis of improving effectiveness has been the develop-
ment of techniques for systematically improving organizational function-
ing. Although many techniques exist, the OrgsnizatioPil Development
Research Program has come to rely upon a general approach termed
Survey-Guided Development which has as its basis the collection and
evaluation of information about social-psychological factors related
to organizational effectiveness (Bowers & Franklin, 1972). The informa-
tion deemed most valuable in this approach is that which describes the
behaviors of organizational members and the situations in which they
act rather than the state of output factors. One important advantage of
the former is that they can be influenced more directly through corrective
activities than the outputs themselves.

1

The Future

It, appears that we are rapidly approaching a situation characterized
by two important factors. First, the capabilities will be realized for
gathering information about a multitpde of factors of various types at
many stages in a causal *equence which have known relationships to
each other. For example, some progress has already been made in
empirically relating a variety /of social-psychological factors to each
other and to output criteria (Bowers & Seashore, 1966; Drexler &
Bowers, 1973; Taylor & Bowers, 1972). In the ideal state, the focus
of our information gathering would be on those factors falling early
in the'causal sequence such that corrective actions could be imple-
mented at the earliest possible time.

The second factor of the anticipated state would be the routine
co"ection of such information such that it could be subsequently usedas a
9bas for (a) identifying and defining strengths and weaknesses in
organizational functioning, (b) matching basic causes of problems with
corrective activities, and (c) evaluating the effectiveness of corrective
activities in improving organizational functioning.

Research Needs

Four areas of concentration seem crucial to arriving at a point
where these capabilities are realized. The first two are judged of
primary importance and the latter two of lesser "rgency. First, there
exists the need for the further identification of factors crucial to
organizational functioning and the specification of their temporal
and causal relationships. Little research-based information is no
available to support the relationships suggested by even relatively

III-3.5
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simple models indicating such relationships. The greatest barriers to

such studies may well be methodological difficulties which, to some

extent, are currently being resolved. However, even with the most
recent advances, it seems evident ghat longitudinal data (probably from
at least 3 waves of data collection) provides real advantages in
the determination of temporal and causal sequencing.

A second major' area in need of development is knowledge with
oxespect to the appropriate matching of the identified causes of problems
with corrective activities to attain maximal improvement in organizational
effectiveness. Recent work in this area suggests that this problem is
more complex than generally acknowledged (Bowers, Franklin, & Pecorella, 1973).

The remaining two areas are presented as lower priorities not because
of their relative unimportande but rather on the basis of the relatively
advanced state of current development. Three areas are (1) the further
refinement of measurement techniques useful for measuring social-psychological
factors, and (2) the further development' and refinement of techniques use-
ful for altering situations and behaviors related to organizational effective-

.

ness.

Applicability for the Navy

There are many'questions related to the usefulness of this information

to the Navy. Are the theoretical notions about other organizations
also appropriate to Navy settings? Can the `desired information be

conveniontly gathered? Could the information be used in constructive ways
to help solve organizational problems faced by the Navy? Based upon
previous experiences with large civilian organizations and current
contacts with the Navy as a contractor for the All-Volunteer Forces
study, it would seem that each of these questions can be answered
affirmatively.

For ecample, from the All-Volunteer Forces study it was found
that data about social-psychological factors of work settings was
easily gathered both on shore stations and aboard ships. In fact, it
proved feasible to collect information using a modified version of the
Survey of Organizations from a good representative sample of Navy
personnel around the world. Aside from a few relatively minor logistical
problems, the data collection activities proved rather easy compared
with some attempts to collect simila? iata in civilian organizations.
Respondents were generally conscientious and thorough in competing the
questionnaires.

Aside from the actual mechanics of gathering such information is
the question of its validity -- i.e., accuracy and usefulness. This

is a more difficult question but, the information available to date
indicates that the data is at least reasonably accurate. Statistical
analyses suggest that the consistency of measures is equivalent to
what is expected in civilian populations. Further, anecdotal evidence
lends credence to the findings suggestcd in a recent diagnostic report
based upon this information (Bowers & Franklin, 1973). In short, it

seems that the collection of information about social-psychological aspects
of the Navy as an organization and sub-units as smaller organizations is
both possible and potentially useful.
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Importance to the Navy

Another vital question relates to the importance of these social-
psychological factors to the Navy. Theory suggests the importance lies
in t causal influence of such factors over more obvious and causally
subseq ent factors effecting or indicating organizational effectiveness.
Previou y noted analyses based upon civilian data in fact have provided
evidence pporting the theory. For example,. relationships have been
found betwe n one or more social - psychological' factor and grievance
rates, total ariable expenses, accident,paies, and absence rates.
Such data for e Navy seems largely'uriavailable. One exception is
a recent study w ch examined the reAartiorchip bgtween 1C sOcial-
psychological factors and retention rates aboard 20 ships and 2
air commands (Drexler & Bowers, 1973). The results of this limited
study lends support to the notion that relationships do in fact exist
between the kind of human or organizational system indicated by the
social-psychological measures and the retention rates of_Xbes#
The duplication of such findings for other criteria -- e .g., performance
ratings, cost of operations, quality of performance -- would strongly
suggest the importance of social-psychological indicators of organiza-
tional effectiveness for the Navy.

111-3.7
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PROSPECTS FOR RESEARCH ON ORGANIZATIONAL CLIMATES

Roy Payne B.A.

The aim of this paper is to present some suggestions as to how
research into organizational climates should proceed during the period
between now and 1980. Figure 1 shows the structure the paper follows.
The paper offers alternative views of the future because the data from the
first three steps in the flow diagram in Figure 1 reveal that the con-
cept of organizational climate may not be viable. How to judge it to
be viable becomes the first topic of concern.

Evaluating a Concept or Research Activity.

its Cartwright (1973) points out, "there are few established cri-
teria for evaluating an entire field of investigation, the critical
issue of research significance tends to be relegated to the realm of
intuition and subjective judgement", but few scientists would argue
that science should aim at achieving one or all of the following:

. 1. an accurate and reliable description which may ultimately
form the basis of some taxonomic system

2. the ability to predict the behaviour of the organism or
system under study

3. understanding of the way the organism or system functions.

Befnrc examining how well the concept of organizational climate and
the research associated with'it has achieved each of these three goals
it is necessary to try and define it.

Definition of the Concept of Organizational Climate

Collections of the various definitions of the concept may be found
in Tagiuri and Litwin (1968) and Campbell et al (1970). On the basis
of an examiniation of these the author (Payne, 1971) has offered the
following definition: "Organizational climate is a molar concept re-
flecting the content and strength of the prdValent values, norms, atti-
tudes, behaviours, and feelings of the members of a social system
which can be operationally measured through the perceptions of system
members or observational and other objective means". The one distinc-
tive aspect of this definition is the notion that climate can be
measured by 'objective' methods. All the studies which have set out
to measure climate have done so by asking a representative sample of
the people in the organization to say whether certain statements about
the organization are true or not. That is, climate is measured by the
perceptions of the system members. It is suggested here that reliable
indicators of norms, values and attitudes could be obtained through
collecting statistics on absence, lateness, and labour turnover, by
use of the critical incident technique, or by systematic observation
of the behaviour of people in the system such as is done by Roger
Barker and his colleagues (1963) in their studies of "The stream of
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behaviour" and already applied to the study of organizations in their
book, "Big School, Small School" (Barker and Gump, 1964).

Another distinction which is implicit in the definition is that
climate is different from the formal organization structure. Likert

(1967) for example defines the formal organization structure as an
independent variable because it can be manipulated by management to
alter the norms and attitudes of people (climate) which then has some
effect on the end-result variables of output and performance. Con-

ceptually then, structure is different from climate. This conceptual

distinction has not always been maintained in the operational measures

of climate. Campbell et al (1970) review a number of climate measures
and conclude that there are at least these dimensions:

1. Individual autonomy or the freedom of the individual to be
his own boss and not having to be constantly accountable to
higher management.

2. Structure or the degree to which the objectives and methods of

the job are established and communicated to the individual.

3. General reward orientation or the level of rewards available.

4. Consideration and warmth or support in a human relations

sense.

5. Co-operation vs conflict.

In a factor analysis of a large number of measures of organization struc-

tural variablespPugh et al (1968) report four dimensions of structure:

1. Structuring of activities or degree to which roles are speci-

fied, standardized and formalized.

2. Concentration of authority or degree to which authority to
take decisions is centralized at top of the organization.

3. Line control of workflow or degree to which control is exer-

cised by line personnel rather than procedures.

4. Size of supportive component or percentage of non-productioa
personnel, percentage of clerks, etc.

Campbell et al (1970) indicate that the first two climate dimensions,
structure and autonomy, are very similar to the first two dimensions

of organization structure. We wish to suggest that organization struc-

ture too can be operationally measured by subjective or objective

methods and that the first two climate dimensions referred to above

are actually better considered as subjective measures of the first two

structural dimensions above.

Figure 2 is taken from Payne and Pugh (1973) and presents examples
of studies which have operationalized the two concepts of structure
and climate in these two ways. This fourfold classification was used

"Jocti 111-4.2
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as a framework for reviewing the literature on organization structure
and organization climate and the structure of the review appears below.
It is presented to the reader to help elucidate the concepts and to in-
dicate the origins of some of the arguments which appear in the present
paper.

Structure of Review of Literature on Organization Structure and Organi-
zation Climate

(a) Organizational structufe and its concomitants, including
subjective and objective methods of measurement.

(b) Organizational climate and its concomitants including
subjective and objective methods of measurement.

comparison of: -

(c) Perceptual measures of structure and perceptual measures
of climate.

(d) Objective measures of structure and perceptual measures of
climate.

(e) Objective measures of-structure and objective measures of
climate.

(f) Organizational climate and individual characteristics.

(i) climate and other variables when the data are
collected from the same individual

(ii) climate discrepancy scores and other variables
when the data are collected from the same individual

(iii) aggregate climate scores and aggregate individual
attributes.

Having established what we mean by organizational climate it is now
possible to attempt to evaluate it against the three criteria previously
listed; description/classification, prediction and understanding.

Climate Evaluated Against Criterion of Description/Classification

An essential requirement of any classificatory system is that the
basis on which the classification is made is readily verifiable by a third
party so that two different people would arrive at the same classification.
In the case of organizational climate this raises the problem of accur-
acy as Guion (1973) terms it. That is,do different people agree that
the climate is of a certain kind? Table 1 presents some data from Payne
and Mansfield (1972) which suggest that people from different levels in
organizations have differing views about the climate. The data were
collected from fourteen business organizations which differed consider-
ably in size and product. The Business Organization Climate Index (Payne
and Pheysey, 1971) was administered to samples of personnel at all levels
of the workforce. The samples at the lower levels in the organization

240

251
III-4.3



are random but not representative in terms of size. Level 0.in Table 1

refers to operating level employees and level 4 to chief executive level.
The intervening levels refer to supervisory and middle management. The
column of F ratios in Table 1 indicates that there ware significant
differences on six of the eight scalesi.by organizational level. Examina-

tion of the mean scores reveals that generally speaking the higher one
is in the organization the more favourably does one describe it. In

other words there is not high consensus about the nature of the organiza-
tion climate, and one cannot therefore treat a mean score as an accurate
measure of the organization's climate.

A legitimate criticism of Table 1 would be that the data are from
different organizations, and there may be consensus in individual organi-

zations. Table 2 presents data from virtually all the management and
supervision in one company. This is a manufacturing company which em-

ploys about 8,000 personnel. The table shows that the average mean size

on each scale is about 4.0 and the standard deviation about 2.0. Given

that these are 9 point scales, scoring 0 - 8, these means and standard
deviations describe scales with a good distribution of scores covering

the whole scale. There is little tendency to produce skewed or bunched
cistributions which would suggest that these managers and supervisors
;ave ar agreed view about their organization: the scale of rules orien-

tation is a possible exception. Again it is not possible to conclude
that a mean climate score accurately represents the climates in this

company. Other studies making the same point have been reported by
Schneider and Bartlett (1970) and Gorman and Malloy (1972).

On this basis alone we can conclude that measures of organizational
climate do not provide an adequate description of organizations which
could be used to provide a taxonomic classification.

Evaluation of Climate Against The Criterion of Prediction

This section assumes that prediction entails the use of measures
which are reliable, and have both construct and predictive validity.
Each of these three will be examined and predictive validity will be

considered against two criteria: organizational performance and or-

ganizational job-satisfaction. .

i) Reliability: the various measures of climate show acceptable
levels of internal reliability (approximately 0.75). Test-

retest -,,..udies are very rare. Payne and Pheysey (1971) re-
port only one change cut of 48 possible changes over a 7 week

period, all of which suggest these sort of measures have the
properties of internal reliability normally accepted for re-
search purposes even though they are a some way from being

perfect.

ii) Construct validity: construct validity is held to exist when

the criterion measure relates to some other measure with which
it could be expected to relate on theoretical or common -sense
grounds. It was suggested earlier in this paper that organi-
zation structure should relate to organizational climate.

III-4.4
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Table 3 presents data from three studies where a measure of
climate is related to three variables of organization struc-
ture. The variables in the three studies were measured in
exactly the same way, and the climate measure was obtained
from directly comparable groups of people; namely the senior
executives in the comapny. On average this was 7-8 people
in each company: The measures of structure were objective
measures operationalized according to:the method described
in Pugh et al (1968). Interpersonal-conflict was measured
by four items rated on 5 point Likert scales and is des-
cribed in Child and Ellis, (1973). The study identified on
Table 3 as Birmingham was carried out on 25 manufacturing
companies located in the Birmingham U.K. area. The Ohio sample
was carried out from Kent State University and the organiza-
tions were again all manufacturing in that general region.
Details of both studies can be found in Inkson et all (1970).
The third column of Table 3 contains results from a study of
service and manufacturing organizations from all parts of
Britain (Child and Ellis, 1973).

Despite being 3 directly comparable studies Table 3 shows
how unstable the relations between structure and climate
are. The instability is unlikely to be due to sample dif-
ferences since the 'odd man out' is a different study it
each of the three rows. On this comparison of objective
measures of structure and subjective measures of climate the
construct validity of climate is called into question.

Table 4 explores the construct validity of the concept by
comparing relationships amongst perceived or subjective
measures of structure subjective measures of climate.
The data are taken from the same three studies described
in the previous paragraph and the methods and measures are
once again directly comparable. Child and Ellis describe
all the measures in detail, but they are either Likert
scales or semantic-differential ratings. The boxes represent
relationships which appear to be unstable across the three
studies. Relationships amongst the perceived measures of
structure are very stable, but as soon as climate variables
are used their relationships with structual variables and
other climate variables seems to be quite unstable. Con-
struct validity is poor.

iii) Predictive validity: when organizations are the unit of
analysis there are not many studies relating climate to
measures of organizational performance and satisfaction.
Stern (1970) has found high relationships between the mean
dimensions of his College Characteristics Index, Intellectual
Climate, and various measures of college and university per-
formance. These appear in Table 5. These data are not too
generalizable, however, since it i., almost a tautology that
organizations which take in people with high intellectual
standards also output people with high intellectual standards
and in doing so create a climate with a high interest in in-
tellectual matters. Other dimensions of the climate are not
mentioned as relating to performance indices.

111-4.5
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Pritchard and Karasick (1973) report a study where climate
was related to measures of organizational performance and or-

,

ganizational satisfaction. Table 6 presents correlations be-
tween climate and performance and satisfaction using the
organization and the individual as the units of analysis. As

there are only 5 organizations in the study, rank order cofre-
lations were used to analyze the organizational data. The

organizations were in fact 5 regional offices within the same
organization and this means that performance data is comparable.
The performance measures for individuals consist of supervisory
ratings of overall performance. With only five organizations
in the sample it is difficult to place much confidence even in
correlations of 0.9, but the pattern of relations between cli-
mate and effectiveness makes some sense. More effective organi-
zations appear to have climates low on structure, high on flexi-
bility and are decentralized. Conceptually we should regard
structure and decision centralization as subjective measures
of structural variables so that the only genuine climate rela-
tionship is with flexibility-innovation. Taylor and Bowers

(1972) also report a study of six organizations which show
someirelationship between climate and performance, but as they
observe, "Certainly this small finding is far from conclusive,
it raises perhaps more questions than it answers." One question

it raises is why measures with such poor construct validity
appear to have some predictive validity. Aggregating measures
to construct an organizational score which is then related to
another variable is, as Guilford (1954) indicates, a tactic
which requires the most careful inspection, and in this case
a lot more data before such inspection could be thorough.

To some extent Table 6 alerts us to the danger mentioned in
the previous paragraph. When the individual is taken as the
unit of analysis the relationships between climate and effective-
ness, and between climate and satisfaction, are very different
from those'at the organizational level of analysis. As Bachman

et al (1966) have recommended, when there are relationships be-
tween two variables at the individual and aggregate levels of
analysis it is necessary to partial out for the relationship at
the aggregate level, before assuming that the relationship at
the aggregate level really does contain something unique to

that level of analysis.

The level of analysis question is 'also relevant in another way.
It is implicit in the Pritchard and Karasick work that organiza-
tional climate has an effect on individual satisfaction; but a
more parsimonious explanation of the relationship may be that
satisfied individuals may see the climate in a different way
than dissatisfied individuals. The danger is that data collected
from individuals and analyzed at the individual level can be
interpreted as saying something about the organizational level
of an- lysis. This error is committed more blatantly by George
and Bishop (1971) in a study of over 200 teachers form 15 differ-
ent schools. They had measures of personality, organization
structure and organization climate but all measures were provided
through the perceptions of the individuals. These data were
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analyzed across the individuals but interpreted as saying
something about organizations. Thus it is important to
keep the conceptual distinction's between different levels
of analysis, and when they are maintained the correct
methodology must be used to apportion the variance between
individual and aggregate effects.

Whilst looking at the relationship between climate and
satisfaction it seems useful to raise two more connected
issues. The first is to do with the distinction between
cognition add affect. A person completing a climate
questionnaire is asked to describe how he sees the organi-
zation. A person completing a job-satisfaction question-
naire should be asked to say how he feels about or
evaluates his job. Climate is a descriptive measure and
job-satisfaction an evaluative measure. Unfortunately,
these distinctions have not been rigorously maintained in
constructing the two Instruments. The Cornell Job Descrip-
tion Index is intended to measure job-satisfaction yet it
is a measure which includes many descriptive statements.
The authors did this quite deliberately and argued that
ones description of a job will be strongly influenced by
how one feels about it, and therefore reflects how one
feels about it. This is unquestionably true for many
aspects of the job, but not necessarily true for all
aspects. This is illustrated by the information in Table
7 which divides the items in "The Work Itself" scale of

the JDI. The table also shows that the evaluative items
correlate amongst themselves and with another evaluative
measure of job-satisfaction--the Hoppock scale (Hoppock, 1935),

but they do not correlate with the descriptive items. The

descriptive items do not correlate witv each other (are not
a scale) nor do they correlate with the Hoppock scale.
Here is at least one example when description and affect are
not related. The relevance to studies of climate is that
when measures of satisfaCtion (or climate)' contain both
descriptive and evaluative statements it is difficult to
know whether relationships between the two are due to
communality of descriptive items or the effect of affect on
perception.

The second issue we'want to raise concerns the communality
of content in measures of climate and job-satisfaction.
Johannesson (1971) has content analyzed a number of measures
of climaLe and job-satisfaction and shown that there is con-
siderable overlap. For example, both measures ask about

supervision. His tentative conclusion is that climate is a
duplicate of job-satisfaction. In a later article (1973)

Johannesson attempts an empirical investigation of the
question by examining the relationships between two measures
of job-satisfaction (the JDI and the Science-Research Asso-

ciates index - SRA) and a 90 item organizational climate

111-4.7

24425



meapure. The items in each of the three measures.were
cluster-analyzed separately. This produced 8 JDI cluaters,
8 SRA clusters and 6 climate clusters. Cluster scores were
calculated for these 22 clusters and these then submitted
to a further cluster analysis. Three of the five clusters
contained scales from both satisfaction and climate mea-
sures. Johannesson concluded that there is 'substantial
redundancy' in the two concepts, and that the relationships
could be interpreted as saying that 'satisfaction causes
satisfaction:

Johannesson's conclusions can be questioned on two grounds
Firstly, the measures are conceptually different--one is
descriptive and the other evaluative. The fact that the two
sometimes, and only sometimes, correlate does not make this
conceptual distinction redundant, but rather supports the
construct validity of each. Secondly, the data do not
justify the conclusion that there is substantial redundancy.
Table 8 summarises the correlation matrix for the 22 clusters
by showing the highest, lowest and median correlations among
the three measures. Thus the average correlation between
job-satisfaction and climate is about .3 and between the 2
job-satisfaction measures is about .25. There is something
like 30% common variance between climate and job-satisfaction
measures, but the predictable variance is only about 9% and
hardly seems to justify being regarded as substantial. Per-
haps a more realistic interpretation of Table 8 is that the
convergent and discriminant validity of the job-satisfaction
measures is so poor as to make all this data difficult to
understand. Despite all these difficulties has the concept
of climate increased our understanding of how organizations
function?

Climate Evaluated Against the Criterion of Increasing Understanding

From a strictly scientific viewpoint it might seem almost stupid to
ask whether a concept that has such poor construct and predictive validity
has increased our understanding. Generally in science if one can predict
and control phenomena one can claim also to be able to explain or under-
stand the phenomena. In medicine, however, drugs are often used to control
behavior and we can predict their effects, but we don't necessarily under-
stand why they act in the way they do. Understanding is used here in the
sense that Spranger (1928) used it. Understanding, unlike explanation,'
seeks no basic causality, but rather a "nexus" of meaning relationships.
It is a complex theoretical act in which we grasp the inner, meaningful
nexus in the life and actions of individuals (or organizations). '

The great novelists and philosophers have provided many examples of
increasing our understanding of human behav r even though they would find

it as difficult as'anyone else to predict any control. In the field of
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organizational psychology recent writings in organizational development
by Bennis et al, (1968), Argyris (1970) and Lawrence and Lorsch (1970)
seem to provide frameworks and descriptions of organizations which help
one to grasp how they function, and how one might go about coming to an
understandAng of them. These writings refer to hardly any experiments
and many of the measures used are unreliable and invalid yet there is
still a feeling of increased understanding from reading them. Has the
concept of climate contributed to this understanding?

A cautious answer would be, "To some extent". Tagiuri (1968)
suggested that one of the advantages of climate is that "it is a summary
term which is uncluttered by its individual components and this encourages
the production of generalizations." In practice the concept is multi-
dimensional and generalizations about it are rare. The largest body of
data which has been collected about it has probably been collected through
Likert's (1967) organizational survey questionnaires where a host of
variables are assumed to be affected by-various management strategies and
structures. Until recently, however, this work has not used the concept
of organizational climate at.all. It is one example of broad generaliza-
tion occuring, though empirically the dimensions and the relationships
amongst them turn out to be many and complex (Taylor and Bowers, 1972).
If such generalization is useful then climate was not vecessary as a
concept to generate it, and in our opinion it is not so mud:: the genera-
lizations from this work that are useful but the detailed empirical
findings that have flowed from it. If the concept was useful in initiating
attempts to conceptualize and measure the environment in which behavior
occurs then it has been useful but its future utility now appears to be in
question. Assuming researchers still do accept climate as a useful concept
what sorts of research should it generate in the next few years?

Some suggestions for the Future if Climate is Retained as a Viable Concept

0 To study what sort of things people in organizations do agree
about. That is to try and get round the accuracy or consensus
problem by finding out what agreement exists about and whether
such information is informative and useful: perhaps people only
agree about relatively trivial or conceptually unimportant things.
This will also entail deciding what level of consensus is accept-
able - 100%, 90% or 60%?

ii) Assuming consensus is easier to find within small groups in the
organization it might be useful to develop techniques for des-

__ cribing the pattern of climates that exist rather than relying
on a mean score. The Institute of Social Research at Michigan
already presents profiles for different levels in the organiza-
tion, but these may not be the most natural groupings and more
fruitful results might be achieved through cluster analysis
combined with some sort of description of the pattern of clusters.
Techniques developed for the repertory grid may be applicable.
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iii) Future studies of climate and job-satisfaction should be
careful to maintain the distinction between descriptive
and evaluative measures. Perhaps all climate items should
be followed by the question, "And how satisfied are you
with that state of affairs?" tither aspects of job-satis7

faction could be measured separately.

iv) The methodological problems involved in using aggregate
scores from individuals to represent some larger social
structure should be noted and steps taken to overcome them.
Stern (1970) has already indicated one way in which this can
be achieved.

Some Suggestions for the Future if Climate is !ejected as a Viable Concept

i) Assuming that researchers still feel it is necessary to try and
describe the socio-psythological environments created in organi-
zations then it may be worthwhile to try and explore the value
of more (')jective methodsof investigation such as those used by
Barker in his studies of the "Stream of Behavior". In addition,

to investigate the value of non-reactive measures of research
and statistical data which may give clues as to the nature of
the norms and values present in the organization.

ii) To reject large scale comparative studies of organizations due
to the inadequacy of the data they provide. As Argyris has so

eloquently pointed out there are some unintended consequences
of rigorous research methods. Namely that subjects are put in
a situation similar to that of a boss-subordinate and this
produces a relationship of distrust, non-involvement, giving
the researcher what he appears to want and getting him off your
back as quickly as possible. The remedy Argyris (1970) suggests

is the organic research model outlined below:

1. Researcher and subjects define research goals together.

2. Subjects are encouraged to question and get to know the
researcher personally.

3. Subjects choose how much they wish,to influence the
researcher.

4. Researcher, encourages the subjects to define and control

the research to make thm feel as responsible for it
he is.

5. Subjects help to design the instruments, methods and use
of data (i.e. the change strategy).

6. Data are fed back so as to help make the subjects more
effective as people.

209,
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Tike time commitment involved in such a research process
would permit only small comparative studies but if the or-
ganizations -ere 'carefully selected to test out hypotheses,
such as the effectS of bureaucracy, centralization,etc.

they might give some good, valid data about the processes,
norms, attitudes and values that are really operative in
the organizations eompared. One of the limitations of
case-studies and small-scale comparative studies is that it
is difficult to see how they can be integrated so that
knowledge accumulates in a systematic way. The Navy appears
to have a golden opportunity to ensure that such studies do
accumulate. This could be done by organizing gatherings of
research workers wto_could then agree what sorts of issues
need testing and return to their organizations to test them.
Perhaps if we are to understand organizations we researchers
need to get organized!

iii) It might also prove va-uable to apply the methodology of the
single case study currently being carried out in clinical
psychology. This involves developing measuring instruments
for the particular case. Thus a questionnaire or interv,ew
schedule is designed in the specific terms of the individual
(or the individual organization) under study. The instruments
are then administered over time to detect developments or stable
patterns in the elements studied. Weick (1972) has developed
a technique for studying the processes at work in an orchestral
rehearsal which could be used in this way. It involves identi-
fying the variables effecting orchestral performance, and then
casting them into a matrix and asking the members of the band to
say which variables are connected to which, in which direction
and to what strength: a sort of ,phenomenological causality.
This gives a picture of the various processes at work and by
analyzing the number of positive and negative signs helps to
identify whether the feedback processes art positive (and the
rehearsal gets worse) or whether they are negative and thus
self-correcting. This would appear to be a powerful method fur
studying such things as control, decision-making or stress in
organizations. The content of the matrix would be tailored to
the individual organization of course but combined with the
longitudinal application required by the individual case method
could provide some very interesting information about organiza-
tional functioning. Such methods also have the advantage of
being quantifiable and allowing the use of powerful statistical
methods. Nor do they preclude comparative studies since tha
content of the matrices produced in different organizations
could be compared and where they are the Bain satistical tests
could be used to examine differences. At the same time those
things ique to the particular organization are not lost and
organizations can be compared in their uniqueness. It has
always slightly bothered me that conventional scaling methods
reject what is unique.
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If the overall impression of this paper is one of negativism towards
research on the concept of climate then it is perhaps worth reminding our-
selves that science proceeds by attempting to disprove its hypotheses. If

we now reject the concept of climate let'us not forget that this has in-

creased our understanding if not our ability to predict and control.
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6.

FIGURE 1

STRUCTURE OF PAPER

EVALUATING A DEFINITIONS AND SOME EVIDENCE

RESEARCH ACTIVITY BACKGROUND
ORIENTATION

1. DESCRIPTION 1. DESCRIPTION

2. PREDICTION 2. PREDICTION11=13 11

3. UNDERSTANDING 3. UNDERSTANDING

250

SOME SUGGESTIONS
FOR THE FUTURE
IF CLIMATE IS
RETAINED AS A
VIABLE CONCEPT.

SOME SUGGESTIONS
FOR THE FUTURE
IF-CLIMATE IS
REJECTED AS A
CONCEPT.
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SUBJECTIVE

OBJECTIVE

FIGURE 2

SUBJECTIVE AND OBJECTIVE OPERATIONALIZATIONS

OF CLIMATE AND STRUCTURAL VARIABLES

CLIMATE STRUCTURE

1. Risk and Support dimensions
from Campbell et al

2. Development and Progres-
siveness and Normative

.Structure and Autonomy dimen-
sions from Campbell-et al '

2. Job-codification, Central-
ization and Hierarchy scales~

Control dimensions from from Hage and A4ken

Payne and Pheysey

1. Classification of Behaviour 1. Structuring of Activities,

Settings and Behaviour Concentration of Authority,

Episodes based on obser- Line Control of Workflow

vation from Barker from Pugh et al

2. Analysis of Critical 2. Various measures of Complex-

Incidents as per FlanAgan ity and Configuration from
Blau and Schoenherr

3. Statistics on turnover,
lateness and absenteeism
etc. I
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TABLE 2

MEANS AND S.D.s ON 8 CLIMATE SCALES

IN 'SMOKESCREEN'

Mean S.D.

Leaders Psych. Distance 3.47 1.86

Questioning Authority 3.94 1.98

notional Control 4.32 1.86

Future Orientation 5.27 2.16

Industriousness 5.04 2.19

Interpersonal Aggression 2.96 2.28

Rules Okientation 5.74 1.51

Readiness to Innovate 4.67 1.91

N = 340

each scale has 9 points, scored 0 - 8.
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TABLE 3

CORRELATIONS BETWEEN 3 MEASURES OF ORGANIZATION
STRUCTURE AND ONE DIMENSION OF CLIMATE

FOR 3 DIFFERENT SAMPLES

Organization
Structure
Variables

No. of Employees

Structuring of Activities

Centralization

Perceived Interpersonal Conflict
Amongst Top Managers

Birmingham
U.K.

N = 25

Ohio

N = 17

Britain

N = 78

-43 -12 -05

-34 -18 31

-02

-

43 -01

4
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TABLE 4

CORRELATIONS BETWEEN PERCEIVED STRUCTURE AND PERCEIVED
CLIMATE VARIABLES FOR 3 STUDIES

Structural Variables Climate Variables

R I Innovative Innovative Interpersonal\i 7:. Form'zn Routine Definition
Expectations Behaviour Conflict

2 a.

b.

c.

3 a.

b.

c.

4 a.

b.

c.

b.

c.

6 a.

b.

c.

1

-24

-22

00

43

76

49

2

26

18

34

3

07

04

-27

-06

-01

06

10

09

08

4 5 6

35

-34
10

-66

17

48

09

01

33

-01

11

36

-44

44

-37

50

-02

34,

-39

-24

-02

47

01

03

-44

-12

37

(a) 25 Birmingham, U.K. Manufacturing organizations, top managers only

(b) 17 Ohio manufacturing organizations, top managers only

(c) 78 British manufacturing and service organizations, top managers only
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TABLE

CORRELATIONS BETWEEN INTELLECTUAL CLIMATE SCORE (CCI)

AND OTHER MEASURES OF ACADEMIC QUALITY FROM

STERN, 1970

n r

Knapp-Greenbaum Index:
"scholars" per 1000 50 .80,

Percentage of graduates
receiving Ph.D., 1936-1956 .37 .76

Percentage of Merit Scholar
entrants, 1956 41 .49

Merit Scholars per 1000, 1960 25 .59

National Merit Scholarship
Qualifying? Test means 38 .71

CEEB-SAT Verbal means 16 .83

CEEB-SAT Mathematical means 16 .34 j

.

2g7
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TABLE 6

CL1:IATE, EFFECTIVENESS AND SATISFACTION

---

Scale
Effectiveness

--___

Satisfaction
Org.

1

Ind.Org. Ind.
A

Structure -.70 -.07 .90 -.32

Level of rewards -.30 .24 .10 .66

Status polarization .90 -.14 -.50 -.39

Flexibility-innovation 1.00 .08 -.10 .42

Decision centralization -.70 -.04 .60 -.39

N=5 N=71

Frov PrAthard & Karasick, 1973.
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TABLE 7

SUMMARY OF INTERRELATIONSHIPS AMONG DESCRIPTIVE

AND EVALUATIVE ITEMS IN JDI SCALE 'WORK ITSELF'
1.

Evaluative items Descriptive items

satisfying

better than other jobs I've had

worthwhile

boring

wrong sort of job for me

mean inter-item r = .50

mean item r with Hoppock = .56

needs a lot of skill

same day after day

needs a lot of experience

takes it out of you

simple

routine

mean inter-item r = .12

mean item r with Hoppock = .13

mean inter-item r between descriptive and evaluative = .12

1.
These data and the ideas behind them are attributable to my
colleague Toby Wall.
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SRA

OC

TABLE 8

MAXIMUM, MINIMUM AND MEDIAN CORRELATIONS
AMONGST SIX CLIMATE CLUSTERS,

8 JDI CLUSTERS AND 8 SRA CLUSTERS

JDI SRA

max min -median max min median
.......--.

.33

.67

.66

.08

.05

.25

.25 .61 .10

From Johannesson, 1973.
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ORGANIZATIONAL EFFECTIVENESS: DISCUSSANT

James K. Arima

\\\

As discussant of the splendid papers just presented, I propOse to
examine, first, the status of organizational effectiveness research in
the Navy. Next, I shall try to explain why organizational effectiveness
research occupies the status that it does. Then, I shall attempt to
relate the approaches and ideas expre..sed by the speakers today with
respect to their potential for improving the status that organizational
effectiveness research presently occupies. Finally, I shalt add some
comment: of my own as to what directions organizational effectiveness
research might take to be, itself, more effective:

In order.to appraise the status of organizational effectiveness
research in the Navy today, I shall make use of some data collected
in a survey to evaluate project selection for personnel and manpower R&D
in the Navy. The respondents, numbering 200, included senior Navy
Officers in the Bureau of Naval Personnel and OPNav, the entire pro-
fessional staff of the Personnel Research Division, almost everybody from
top management down to and including project leaders in the, then,
Washington and San Diego Navy personnel,R&D laboratories, a group of
middle managers in the Navy--mostly lieutenants,and lieutenant commanders,
the heads and directors of.civilian contractor organizations doing work
for the Navy in personnel R&D, and members.of the Advisory Panel for Per-
sonnel Research, Laboratories of the Naval ResearCh Advisory Committee.
These people were asked to rank 18 R&D program - elements (Fig. 1) according
to two criteriaVne was military significance, defined as the importance
of payoff to the Navy of.successful research in the atea of the program
element. The other' was investment risk, defined as the probability of a
successful research effort independent of its payoff. One of the elements
to be ranked was organizational effectiveness research, defined'as follows:

Development and evaluation of 'techniques for measuring overall
military effectiveness of organizational units-under various contin-
gencies. This involves the development of empirically based criteria
and the relative impov-ante of criteria which should be applied in
making judgments of organizational effectiveness. It Includes studies
of individual and organizational behavior and evaluative research
into managerial practices and organizational characteristics. The
principal objective is the enhancement of organizational effectiveness
in relation to° organizational goals and total system effectiveness.

4

Listed as a typical project under the program element was one called
"Development of concepts and criteria for organizational effectiveness."

The first graph (Fig.:2) shows the scaled results of the rankings for
the entire group of respondents for the military significance criterion.
As it has been brought out in this.conference,'the Navy community seems to
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be most willing to see what it can do about manipulating individuals to
improve the status of the Navy as a whole. Educating, retaining, re-
cruiting, and gettinr them to perform better will result in the greatest
payoff, according to this slide. Ownfzational effectiveness research
gets very short shrift here. The idea seems to be that, if we take care
of the individual personnel problems, organizational effectiveness will
take care of itself. It r,'? also mean that the respondents have their own
ideas of organizational effectiveness research and do not believe the
definition given--to enhance total system effectiveness. If they believed
it, it would have to be ranked first. My hunch is that they equate "or-
ganizational effectiveness" with the exhortations and practices of the
practitioner--the OD change agent--rather than the researcher's definition
of organizational effectiveness.

The next graph (Fig. 3) is for the senior Navy officers--the sponsors
and monitors of the R&D efforts listed. The pattern seen here is distinctly
much more of the same. They seem to be saying, "Set up your requirements,
recruit and retain your personnel, distribute and assign them optimally," and
the other things are of relatively' minor importance.

The next graph (Fig. 4) is for the middle managers in the Navy--the
users of research products. Again, we have more of'the same. "Retain
them, train them, get their performance up," is the message I see here.

This graph (Fig. 5) is for the advisory panel, which represents the
academic viewpoint. At this stage, everyone is, apparently convinced that
you must hold on to people or there will not be Navy to worry about. But
the programs next in order of precedence are quite itferent from the pre-
vious slides. They show a strong emphasis on the pa rff to be obtained from
organizational effectiveness research and research to i rove the attitudes
and motivation of Navy personnel. Their emphasis on educ ion and training
research, along with the emphasis on organizational effecti ness and atti-
tudes and motivation, implies a broader conceptualization of vy education
and training than the emphasis given it by the middle managers 4g. 4), for
example. The latter pair it with research to enhance individual performance,
suggesting that their emphasis was on the traditional areas of skill training.

Projecting these results into the future, the '80's, the advisory panel
results can be interpreted as saying that the world and the Navy are changing;
that problems in traditional research areas, such as selection, training, clas-
sification, and occupational areas, cannot be divorced from the aspirations,
and life style of the individuals and society in general; and that only re-
search in the larger context of the total organizational setting will solve
the intricate personnel-related problems that are presenting themselves to the
Navy.

Now, we shall turn to the investment risk criterion. Here, you will
find that the higher the scaled value, the greater is the probability of a
successful research effort cad the better it is as an investment risk.

111 -5.2
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al:; previously, the first graph (Fig. 6) presents the results for
the tatire group of respondents. The picture has changed considerably
from the graph for the military significance criterion, but organiza-
tional effectiveness research is even lower in priority than previously.
It is grouped with research in the areas of drugs, attitude and motiva-
tion, and minorities as the poorest risk from a research standpoint.

Here is the graph (Fig. 7) for the senior Navy personnel. Note
where organizational effectiveness is.

The next graph (Fig. 8) is for the middle managers of the Navy.
They still dee the greatest probability of successful research efforts
in the traditional areas which we have referred to as individual personnel
manipulation. Organizational effectiveness research takes a definite back
seat.

Now imagine what the graph for the advisory panel will look like on
this criterion. Here, then, is the graph (Fig. 9) for the academic side
of the house. They also see that research in the areas of attitudes and
motivation and organizational effectiveness are very difficult relative to
research in other areas. Incidentally, the criterion included a 10-year
period for a successful effort to take place, so in keeping with the theme

the conference, this chart does take us well into the '80's. Consi-
dering this chart along with the military. significance rankings for this
panel of judges (Fig. 5), I would not anticipate much argument if I were
to say that, According to the advisory panel, the areas of research where
the greatest payoffs to the Navy seem to lie are also areas where the
probability of successful research efforts are most difficult to attain.
Where the two are more-or-less consistent, as in the other pairings of
figures on the two criteria, there is no great decision problem because
unsuccessful research efforts are seen as most likely to occur where the
apparent payoffs to the 'avy are the least. This implies that research
techniques have been developed t meet those needs that are large and leads
to the position that current research should be programmed to cash in on
such developments. Eventually, this position says "do more of the same,
but do it even better." Unfortunately, this path may lead to stereotyped
behavior and insensitivity to subtle changes in the needs of the organiza-
tion--i.e., the Navy. It may even lead to the situation where endearment
with capabilities and techniques leads to exquisite solutions without find-
ing out what the problem really is. If this trend is in the making, the
advisory panel may be giving a message that says, "We are hurting and need
a lot of effort and improvement in the areas of attitude and motivation
research and research in the broad area of organizational effectiveness."

How can this message be put across to the Navy R&D community and the
sponsor/user of personnel and manpower R&D? It may turn out to be a
difficult process, but we must convince the sponsor, especially, that doing
something about the organization may come first and that solutions in the
other problem areas will not come about without solutions in the arena of
greater problems. That is, the problems that they, the sponsor/users, see
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in the areas of recruitment, personnel performance, and retention may
only be solved by very serious effort directed toward improving the
various aspects of orgakzational functioning, the organizational climate,
and the organizational image.

Turning now to the papers that were given today, I would like to
single out the emphasis given to defining just what is organizational
effectiveness. I feel that his is one of the most important areas for
two reasons. First, the definition of organizational effectiveness given
by a researcher tends to determine the phenomena that he will examine and
the direction of his efforts;. when all researchers are taken as a group,
their definitions define the field of organizational effectiveness research.
Secondly, the definition of organizational effectiveness, with emphasis on
effectiveness measures, is the most direct and convincing approach to the
decision-maker, line person, or sponsor of research. It is our means, as
researchers, of communicating to him what organizational effectiveness
research is about and what it can do for him.

Accordingly, when we are doing research for a military sponsor, we
must,, as both Joan Campbell and George Milkovich pointed out, find out
what he is thinking in terms of effectiveness. Then, it must be shown how
our research contributes to his ideas of "total system effectiveness."
This, in turn, requires us to look at our research in a hierarchical frame-
work of inputs and output measures, as described by John Campbell. The
picture that appears is not unlike the concept of linkage pins in a manage-
ment structure that Jerry Franklin presented in his paper. That is, goals
or objectives at one level of research become inputs at another level--ends
become means and means become '6ds. This chain must have much face validity
for the decision-maker and sponsor of organizational effectiveness research.

At this time, I would like to call your attention to one focal point
where hard thinking takes place about military effectiveness measures. I

have had the privilege of being on the board of directors of the Military
Operations Research Society for the last four years. We hold two symposia
a year and as far back as I can remember, we have had a very viable working
group on measures of effectiveness at each of the symposia. Some of their
deliberations are recorded in the proceedings of the symposia, but the only
way to get the details and flayor of the discussions is to take active part
in the working group sessions.

The papers in this session also touched on the question of "What
should measures of effectiveness look like in organizational effectiveness
research?" The complexity of this question has been clearly presented by
John Campbell, and one of his conclusions is that you jest can't add up
the output and call it effectiveness. He has also brought out the need for
a unit-effectiveness, "overall value" measure, if we are to do research in
which the unit, and not the individual, is the focus of research--the degree
of freedom.

George Milkcvich's presentation has brought out V, considerations
that one must weigh in coming up with a measure of unit effectiveness, such

4116
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as the Naval Personnel Status Index (PSI). George debated the value of
a single number index versus a profile measure. My feelings are that,
from the standpoint of a strictly effectiveness measure, one single number
would be highly desirable becaitse there are many powerful techniques for
making that number an objective function and applying specific effective-
ness criteria to it, such as maximization, minimization, minimax, etc. On
the other hand, a profile measure is advantageous from the viewpoint of
the researcher for its heuristic and diagnostic value. Unfortunately, a
good measure (quantification) of a profile has yet to be developed.

Another feature of the presentations that. is worthy of comment is
what they had to say, explicitly or implicitly, about. methodology. I feel
that John Campbell set the scene for us in this area b; emphasizing, first,
the distinction between the attitudes of the OD practitioner and the re-
searcher in organizational effectiveness. Then John emphasized the pro-
found difference in approaches to the study of organizations that exist
between the goal-centered viewpoint and the natural systems viewpoint.

With respect to the first dimension, let us call it the practical-
abstract dimension, the presentations varied considerably. Jerry Franklin's
presentation was close to the practitioner's world in that the four-factor
model that was being developed was to be applied to the intervention process- -
the change-agent role of the OD practitioner. George Milkovich's presenta-
tion was-also close to the developmental end of the research spectrum in
attempting to determine an objective function that was meaningful to real Navy
organizations. Roy Payne's presentation emphasized the gathering of empirical
data to snow that it is difficult, but possible, to use the unit or organiza-
tion as the degree of freedom, and to impress on us again the efficient and
pragmatic approach that so often characterizes research in Great Britain.
Finally, and returning to John Campbell, he seemed to be advocating a careful
study of independent, process, and dependent variables and their relationships.
Such a method would be more abstract than the others and yet more generali-
,.able.

All presentations spoke of the necessity of models, brut only Jerry
Franklin mentioned models in the sense of computer simulations of organiza-
tional processes and whole organizations. I feel that this route could do
much for organizational effectiveness research in that it would take some of
the attention away from measurement and focus efforts on data availability,
as mentioned by both George and Jerry. Jerry mentioned fhat persons who take
the computer modeling approach are not very much concerned with measurement,
and I might add that this may be so because, if they don't like what they
see, they can change it easily as the data become available. The simulation
route would also make it possible to accomodate John Campbell's ideas in that
organizations could be the degrees of freedom with concern only for computer
time and that the parametric relationships among variables could be investi-
gated rigorously using sensitivity analysis techniques. Validation of the
computer model would provide a comprehensive framework for empirical research
and data collection.

ey
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None of the papers, it seemed to me, took up the natural systems
approach to the study of organizations. It may be because the ideas are
newer, more abstract, and more difficult to apvly in a particular setting,
such as a specific type of Navy organization, than the goal-centered
approach. The latter is apparently more simple and straightforward iv
that the organization is seen as a set of rational decision-makers. Ii.

articulates well with the theory of formal organizations, which is specially
appropriate in the instance of military org#nizations. But the natural
systems approach, which is often called the open systems model, may have
great value in the investigation of Navy organizations in the '80's.
Stating it overly succinctly, the theory states that the function of an
organization is to survive, and its effectiveness is its viability (Ashby,
1968; Katz & Kahn; 1966; Seiler, 1967). This conceptualization of an
organi.ation would seem to be true of the Navy, whether the battle is with
Capitol Hill in peacetime or a sophisticated enemy in high-intensity warfare.

e 1.1014(A
041 4-

268

111-5.6



Short Title Full Title

Drugs urug Abuse

Educ./Trng. Education and Training

Occupat. R&D Occupational Research and Development

Costs Manpower/Personnel Cost Systems

Requirements Manpower Requirements

Management Personnel Management Systems

tS:

Man-Machine Man-Machine Systems R&D

Select./Class. Se)ection/Classification

Applied Sys. Applied Systems Development

Careers Career Structures

Retention Personnel Retention

Attit./Motiv. Attitude/Motivation

Minorities Minority Discrimination Measurement and
Reduction

Org. Effect. Organizational Effectiveness

Dist./Asgmt. Distribution/Assignment

R&D Mngmt. R&D Resources Management

Recruitment Recruitment/Procurement

Performance Personnel Performance

Fig. 1. Navy personn
The short titles will

1 R&D program elements ranked by judges.
e used in subsequent figures.
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Introduction

AN OVERVIEW OF MOTIVATION TO WORK

Robert Penn

Any conference that focuses on organizational behavior inevitably
deals with the topic of motivation in one form or another. In this
section, the speakers will address.. themselves to some of the problems
encountered in Conducting research on the motivation to work.

I will begin by presenting a brief overview of some of the current
theories of motivation that are pertinent to organizational behavior.

Dr. Graham will evaluate the "stete of the art" by discussing the
validity of current theories, whether they work, and if not,- why not?
He will also discuss the difficulties of conducting research on motiva-
tion to work and will present some research-ideas that he thinks organi-
zations should be doing.

Dr. Zedeck's paper will focus on normative vs. ipsative models of
measurement, and present some new approaches regarding :he use of
regression analysis as they apply tomotivational research.

The choice of the topic, "Motivation to Work," stems Irom an
interest in the subject. An ever increasing effort on the part of
psychologists has been directed;at establishing the relevance of
motivational theories to work behavior.

It is the opinion of some that a considerable portion of this activ-
ity has been spurred by management's apparent concern with improving the
quality and quantity of work thrOugh cfianges in worker motivation.
Changes in management's attitudes to workers that have occurred in the
last 20-25 years can be attrib4ted to the efforts of psychologists.

Definition of Terms

I have always been impressed with the confusion that existsregard-
ing the meaning of the concept of motivation. The definition I feel most
confortable with is one provided by Marshall Jones at the 1955 Nebraska
Symposium on Motivation: "... how behavior gets started, is energized,
is sustained, is directed, is stopped, and what kind of subjective reac-
tion is present in the organism while all this is going on." This, being
one of the broadest definitions I have read, thereby enables us to
incorporate for our discussion almost any theory. Others, such as Bandra,
focus on the goal-directed aspects of behavior, and still others have
concentrated their efforts to the energizing and directing aspects of an
indiVidual's actions. Regardless of the definition one accepts, we still
must concern ourselves with the variables that affect the behaviors we
are interested in investigating.

z1
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Another concept that needs defining is that of work. An acceptable
definition of work is that developed by Vroom (1964) where he substitutes
"work role" for the term "work". "A work role is defined as a set of
functions to be performed by a role occupant, the performance of which
contributed to the production of goods and services." To which I would
add, "and for which compensation'is derived".

Job Satisfaction and Work Motivation

While it is not 'the purpose of this session of the conference to dwell
on the relationship between job satisfaction and motivation to work, the
two topics appear inextricable. Prior to Brayfield & Crockett's (1955)
review of attitudes and performance, it was generally regarded that
satisfied workers were more highly motivated than non-satisfied workers,
and therefore it followed that satisfied workers would be.more produc-.
tive. Thr.! Brayfield and Crockett review was revealing in that no clear-
cut statement could be made regarding one's attitude toward.his work and
consequent performance. This conclusion leads to an ever greater effort
on the part of researchers to bring clarity to this area of concern.

Recently it was reported (Lawler, 1970) that there have been at least
5000 studies.1n the ,literature that were concerned with job attitudes and
that most of these were focused on job satisfaction. The purpose here is
not to disCuss the controversies that have arisen regarding the measure-
ment of job satisfaction and the fact that the relationship between job
satisfaction and motivation is far from being clearly understood, but
rather to point out that until this problem is clarified, the contribution
of studies of job satisfaction to understanding work motivation will be
negligible.

Motivational Theories

In attempting to assess the relationship between motivation and work,
one immediately becomes impressed with the lack of unanimity among psycho-
logists in presenting their respective positions. The following questions
,ere posed by Gardner Lindzey (1958) that he felt required resolution before
any real progress could be made in resolving differences among theorists.
They appear as germane today as when they were written.

a. How important are conscious as opposed to unconscious motives
in understanding human behavior?

b. What is the relative importance of direct as opposed to indirect
techniques for assessing human motives?

c. Is it essential, in assessing motives, to provide some appraisal
of the ego processes, directive mechanisms, or cognitive controls
that intervene between the motive and its expression?

2CS?
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d. In assessllg human,motives, how important is it to specify the
situational context within which the motives operate?

e. How necessary is knowledge of the past in the assessment of
contemporary motivation?

f. At this time is the area of motivation more in need of developing
precise and highly objective measures of known motives or identi-
fying significant new motivational variables?

g In attempting to understand human motivation is it advisable at
present to focus upon one or a small number of motivational
variables, or should an effort be made to appraise a wide array
of variables? Do multivariate techniques of analysis have an
indispensable contribution to offer to the study of human
motivation?

h. What is the relative importance of detailed studies of individual
cases, compared to carefully controlled experimental research
and large-scale investigations?

i. Is there a unique and important contribution to the understanding
of human motives that can be made at present through the medium
of comparative or lower-animal studies which cannot be duplicated
by means of investigations utilizing human subjects?

In light of all the difficulties one has in answering or dealing with
the foregoing questions, perhaps one should follow the dictate of George Kelly's
(1958) notion that the concept of motivation be repudiated. Even if one were
to agree with Professor Kelly, who in the same article dealt with these nine
questions by refuting their relevance or appropriateness to the study of
human behavior, the concept of motivation appears permanently implanted in
psychological repertory and theories of motivation continue to come forth.

One of the best reviews' of motivational theories can be found in
Campbell, Dunnette, Lawler and Weich's book, Managerial Behavior, Performance,
and Effectiveness (1970). A unique part of this review is the classificatory
scheme derived by the authors in dividing theories into two groups:

a. mechanical or process theories;

b- substantive or content theories.

Mechanical or process theories attempt to describe the how of motivation,
i.e. how behavior is energized, directed, etc. According to Campbell et al.,
process theories attempt to define the important variables And how they inter-
act.

Content theories, on the other hand, are more concerned with what there
is about a person or his environment that motivates behavior. In this sense
they are, in some respects, related to what many of us have referred to as
personality theories, although content theories also attempt to identify the

2a82
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variables that motivate behavior. The authors of this classification scheme
acknowledge that the two groups are not always mutually exclusive.

Process Theories

The best known of the process theories are the S-R-reinforcemento
theories, best exemplified by the work of Clark Hull (1943) and his followers
and the advocates of cognitive theories of'behavior reflected in the early
work of Tolman (1932) and Lewin (1938). Both of these theoretical positions
have their basis in a form of hedonistic thought. The principle of reinforce-
ment, which is the cornerstone of most S-R theories, has contributed much
to psychologists' ability to predict and alter many behavioral outcomes. At

the same time, the cognitive psychologists did not place as great an emphasis
on the principle of reinforcement. Most cognitive theorists placed greater
emphasis on the goal-directed aspeCts of Lehavior and where one's choices
were not as dependent on historical antecedents of the individual. There
are, of course, other differences between the two approaches, which are not
dealt with here. The theories that have been most fruitful in generating
research in OrganiLatianal Psychology are primarily those propounded by the
cognitive theorists. Cognitive theorists who have dealt specifically with
the work environment are:

Instrumentality Expectation Theory: Vroom (1964), Porter & Lawler (1968)

Galbraith & Cummings (1967, Graen (1969)

Balance Theory: Korman (1970)

Equity Theory: Adams (1963)

The basis for the work of these approaches can be found in the reports of
Peak (1955), Rotter (1955), Geoupoulis et al. (1957), Atkinson (1958), Tolman
(1959), and Homans (1961). Briefly, the major propositions stated by theSe
theorists are as follows:

Vroom

a. The valence of an outcome to a person is a monotonically /

increasing function of the algebraic sum of the products /

of the valences of all other outcomes and his conceptions
of its instrumentality for the attainment of these other /
outcomes.

b. The force on a person to perform an act is a monotonically

increasing function of the algebraic sum of the products of
the valences of all outcomes and the strength of his expec-
tancies that the act will be followed by the attainment of
these outcomes.

Valence, then, refers to preference toward specific outcomes, positive
or negative. Expectancy refers to the likelihood that an act will be followed

283
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by an outcome. Saying it another way, the valence (preference) for
attaining a first level outcome depends on his subjective estimate of
the consequences of this outcome (secon4 level outcon?) and how attractive
or unattractixa these second level outcomes are.

-Vrok.," sees the application for this theory in the area of occupational
choice, job performance, and job attrition and job satisfaction. Essen-
tially, then, Vroom postulates two models. Mitchell and Biglan (1971),
in their Psychology Bulletin review of instrumentality theories, referred
to the valence portion as a job satisfaction model, essentially because the
model says that an individual's satisfaction with his,job results from the
instrumentality of the job for attaining other outcomes and the valence
of those. outcomes. Mitchell and Biglan refer to Vroom's second model as
the job performance model since the individual's expectancy is defined by
Vroom as his belief concerning the probability that the behavior in question
will be followed by the outcome of interest, with the expectancy interpreted
as a perceived probability ranging from 0 to +1. It is distinguished from
instrumentality in that it is an action--outcome association while instru-
mentality is an outcome--outcome association.

Vroom's model has been tested by Galbraith and Cummings (1967),
Porter and Lawler (1968), Hackman and Porter (1968), and Graen (1969).
?orter and Lawler differ from Vroom by the introduction of moderator
variables in the form of ability and role perception in describing the re:-.
lationship between effort and petformance. Over all, their work has resulted
in moderate success.

Graen (1969) extended Vroom's theoretical approach by differentiating
between first and second level outcomes, as the first level outcome is
called a work role, while second level outcomes are called role outcomes
that occur because of successful completion of work roles.

The most thorough test of an instrumentality theory has been reported
by Jorgenson et al. (1973). In general, the results, while interesting and
somewhat corroborating of the general theory, have been disappointing.
Correlations (usually multiple) were significant but low. Possible reasons
for this are:

a. a priori outcomes may not be complete or relevant; `

b. interaction effects of. outcomes not measured:

c. extent to which individual has control over his own behavior;

d. performance (first level output) measures may not be dependent'
on individual's effort.

There are some specific criticisms of expectancy theory that will be
dealt with later by Dr. Graham.

IV-1.5

284 "
2.0



Eguity Theory

Equity theory has been formulated most thoroughly by J. S. Adams
(1963, 1965) and most authors tend to associate it with his name. For
those interested in a more complete understanding, refer to Pritchard's
(1969) review in Organizational Behavior and Human Performance.
Essentially the theory deals with:

a. a worker's inputs and outcomes;

b. a process of social compensation;

c. condition's leading to equity or inequity and their effects;

d. reactions to conditions of inequity.

Inputs involve everything a person perceives as significant for getting
something in return for his investment.

Outcomes involve what a person gets for his investment that is signifi-
cant to him.

Paraphrasing Pritchard, "Equity is said to occur when an individual
(person) interprets the ratio of his Outcomes to Inputs as equal to someone
else's (a relevant other) 0-I ratio." Inequity results when:

a. person and other are on a onelto-one baSis (direct exchange);

b. whes-hothAr# involved with a third party (employer).

When inequity exists, according to Adams, (depending on whether he is
underrewarded or overrewarded) a person will try to bring about a condition
of equity by:

a. changing his inputs or outcomes;

b. changing the comparison other;

c. getting the Other to change;,

d. distorting what he perceives.

While there are many problems raised by this theory that require resolution,
,nevertheless, the hypotheses are testable, and though the literature yields
equivocal results, it appears as a way of dealing with one's perception of
his pay and its effects on performance.

A comparison of predictions made by equity theory with those of expec-
tancy theory has been dealtvith by Lawler (19/i). He points out that equity
theory would predict that when one changes the amount of pay that a person

-receives, that this change in pay will affect motivation. Expectancy theory
makes no prediction unless the amount of pay is seen as, dependent upon job
performance. One other major difference is that expectancy theory predicts
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that increase in the reward size should lead to increased motivation to act
in whatever way leads to the reward. Equity theory would predict just the
opposite, especially in the piece-rate situation where pay depends on
productivity. Finally, equity theory is unique as a process theory in that
the central theme is that the only motivations of an individual that are
considered are those involved in a comparison process with someone else.

One other process theory that has been developed for work behavior is
the "balance" or "consistency" theory put forth by Abraham Korman (1970)
which emphasized self-evaluation and self-perception as well as conceptions
deriving from past reinforcements. In this sense it is historical as well
as ahistorical. The basic hypothesis is as follows: "All other things
being equal, individuals will engage in, and find satisfying, those behavioral
roles which will maximize their sense or cognitive.balance or consistency."
Korman then presents the derivations that would be implied from the above
hypothesis:

a. Individuals will be motivated to perform on a task or job in
a manner which is consistent with the self-image with which
they approach the task or job situation. That is, to the extent
that their self-concept concerning the job or task situation
requires effective performance in order to result in "consistent"
cognitions, then, to that extent, they will be motivated to
engage in effective performance.

b. Individuals will tend to choose and find most satisfying those
job and task roles which are consistent with their self-cognitions.
Thus, to the extent that an individual has a self-cognition of
himself as a competent, need-satisfying individual, then, to that
extent, he will choose and find most satisfying those situations
which are in balance with these self-perceptions.

Korman goes on to cite the kinds of research evidence that are supportive
of this hypothesis, developed by his own work and that of others. °For example,
Aronson and Carlsmith (1962) who found that when a person's performance is
too high for his self-conception cif his ability, he will try to decrease his
performance in order to match his self-conception. He interprets the Adams
and Rosenbaum (1965) study of equity theory, that individuals who have too
high reward made contingent on their behavior will adjust their behavior in
order that out.comes will be at a lower, more appropriate level. It thus
seems that the predictions of equity theory cLn be incorporated under this
notion of balance end consistency. Korman provides some experimental evi-
dence of his own which is somewhat supporting of the basic notion. A key
element to the theory obviously rests on the manner in which one's self-
conception, or putting it another way, how one's self-esteem is measured'or
manipulated, particularly when one is dealing with work behavior.

As mentioned earlier, SR reinforcement theories have generally not been
as well accepted among industrial psychologists nor management personnel
generally. This is surprising when one considers that the impact of rein-
forcement principles, particularly as espoused by Skinner and other operant
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psychologists, are at the forefront in fields of academia, therapy, child
rearing, practices. and classroom learning. While there are no definite
answers as to the failure of operant psychologists to have a greater impact
on the world of organizational behavior, it would appear that one of the
reasons would be the development of humanistic psychology in industry that
occurred as a reaction to the proponents of what has come to be known as
"Taylorism" which'followed more closely in lines of traditional thinking
of rewards and punishment. Within this framework of thinking, one can deal
more adequately with affective aspects of behavior that cav not specially'
peitinent to reinforcement psychology. Thirdly, industry has always been
somewhat behind the leitgeist that has occurred in academic circles, and
perhaps the decade of the 80's will find the use of operant techniques more
in the forefront. Lastly, cognitive psychologists have faced up to the
problems of alienation and boredom that appear to confront many workers,
whereas reinforcement theorists, for the most part, have not addressed
themselves to these issues. It is this latter point that it most signifi-
cant. if the theories of reinforcement are to have any bearing or impact
on problemS of organizational behavior, then they must address themselves
to these issues.

Content Theories

. Of the various content theories that have been developed, only a few
have had relevance for organizational behavior. The names of Maslow (1954)
and McGregor (1960) rank at the top of those whose theoretical/ formulations
have beeh most widely accepted by industrial leaders. Maslow's. basic theory
postulates a set of psychological needs that develop in a hierarchy from
lowest to highest as follows:

a. physiological needs;

b. safety needs;

c. social needs;

d esteem needs;

e, self-actualization.

Essentially, the theory suggests that as the lower-order needs are satisfied§
an individual's higher-order needs become the motivating force, and that only
to the extent that an organization can provide individuals with opportunities
of satisfying these higher-order needs will the behavior of an individual be
conducive with management's expectations. This is true, according to Madlow
and followers, inasmuch as the lower-order needs, physiological and safety,
have been fairly well taken dare of in our society.

McGregor develops what he calls Theory Y, in contradiction to Theory X,
based on Maslow's motivational theory to account for work behavior. Theory
X, according to McGregor, is the conventional managerial position that pro-
poses to deal with human behavior, based on assumptions about the nature of
man being indigent, lacking ambition, inherently self-centered, disliking
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responsibility, and not very bright. The manauerial scheme that would followwould place in management the responsibility for organization, direction,
and control in motivating the behavior of people in the organization to
satisfy the needs of the organization. One controls this behavior by
persuasion, reward, and punishment.

Theory Y, on the other hand, is based on Maslow's needs, and the goal of
management then would be where, ", . .the motivation, the potential for
developing the capacity for assuming responsibility, the readiness to
direct behavior toward organizational goals, are :11 present in people.
Management does not put them there. It is the responsibility of managementto make it possible for people

to recognize and develop these human, character-
istics for themselves, and the essential task of management is to arrange
conditions and methods of operation so that people can achieve their owe
goals best by directing their own efforts to organizational objectives,
essentially a process of creating purpose, releasing potential, and
removing obstacles." Probably familiar to most management people in the
sense:of creating conditions of "Management by Objectives." Ways in which
Theory Y can be implemented are through some notions "f decentralization,
delegation of responsibility, job enlargement, participation incthe decision
process, and through performance appraisal.

A considerable amount of literature is available attesting to the
value of Maslow's Theory. Yet I am aware of very little supporting research
evidence. With the exception of work by Chris Argyris, I am aware of no
studies conducted in an industrial or business context that are supportive
of Maslow's need theory. Yet so much of what occurs in t%e field of manage-
ment training is predicted on the validity of this approach.

Herzberg's (1959) 2-factor theory postulates that the factors responsible
for motivation are those intrinsic to the job itself, namely achievement',
recognition, responsibility, opportunities for advancement. The extrinsic
factors or hygienic factors such as pay, supervision, human relationships,
company policies, working conditions, and Sob security, are not important
in terns of energizing, sustaining or di .cting one's efforts, but are concerned
with the prevention of job dissatisfaction. The intrinsic factors or
motivators have'no influence on job dissatisfaction, but operate only to
increase job satisfaction. Most of-the relearch surrounding Herzberg's
2-factor theory has been concerned primarily with the factors as they con-
tribute to job satisfaction or dissatisfaction, and not to the role of intrinsic
factors serving as motivators. Without going into details, I tend to view
Herzberg's notions as oversimplifications of human behavior and as, in many
instances, highly irrelevant to an appropriate understanding of motivation.

One final content theory stems fro* the work of McClelland and Atkinson,
more particularly McClelland. In his study of enterpreneural behavior,
McClelland (1961) makes the distinction between such behavior end the behavior
of entrepreneurs, who he defines as someone who exercises some control over
the means of production and produces more than he can consume in order to
sell it for income. McClelland's investigation demonstrates a significant
relationship between the level of entrepreneural activities and the degree
of economic growth attained during the particular period teat was studied.
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Basing his work on Maslpw's need theory,'data are presented to support the
notion that individuals who are high in need for achievement (sac& tend
to be more likely to be engaged in occupations of an entrepreneural nature than
those who are lower in n ach. Su-h individuals also, according to McClelland,
tend to be moderate risk takers, innovators, and assume greatr responsib-
ility. Since the methods used by Murray, namely the TAT, also measure need
for power (s 2) ana need for affiliation (EAU), McClelland also hypothesizes
that the high acieving individual will also possess high nja and low n aff.
,I am not aware of many studies that have attempted to relate n ach to per-

. formance except those that tend to show that individuals in executive positions
tend to have higher n ach scores than those lower on the managerial hieraachy.

-There appears to be, in the popular literature, a desire for capitalizing
on individuals with high need for achievement. The researchers are not in a
position at this time to show that individuals with high n ach scores are more
likely to have higher levels of motivation than individuals with low n
scores.

The content theories, in general, postulate a need system that views
man as a creature with aspirations toward angelhood that are prevented from
fulfillment due to the restrictive nature of the environment in which he
works, and that if only we could recognize this, we could then redesign the
organizational structure, redesign jobs, allow individuals to have greater
mastery over the decision-making process, etc., and thus approximate a new
Utopia of work. This notion about the nature of man, in my opinion, is much
too simplistic, for it ignores what many psychologists have deemed a signifi-,
cant motivational force, namely fear or anxiety. It ignores, also, the need
for power that many individuals apparently possess and, in general, fails to
recognize diverse theories that deal with man's behavior. Specifically, I
refer to some of the personality theories that have evolved over recent years
which, while they have not directed their attentions spetifically toward
work behavior, some have developed notions that can, in general, subsume
most of the ideas put forth under content theories of motivation described
here. I refer specifically to the early work of Solomod Diamond
(1957), who developed a notion of temperamental dispositions of affil-
iativeness, aggressivity, fearfulness, and impulsivity as the basic under-
lying dimensions of temperament that evolve into the complex personality
structure that one finds in an adult.

I have not attempted to relate the large number of empirical studies
that have attempted to correlate significant variables (such as pay,job
design, leadership) with performance measures that have been used to support
or negate the various theories. These will be covered in the remaining
part of our conference.

Researchers have come a long way in industrial psychology from the
time when the cry was that no theoretical work exists in the field, but rather
a massive collection of empirical data that had little if any generalizability.
Those who feel that there have been too many theories developing in the
last few years and not enough empirical evidence in support of them will,
in the future find their concerns minimized, as historically, theories
of validity survive and develop their usefulness, while others may be
fashionable at some point in time but without supporting empirical evi-
dence tend to fall in disrepute. Perhaps a conference on Motivation to
Work (hat occurs in the 1980's will show which of today's currently
fashionable motivational theories are worthy of survival.
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CURRENT PERSPECTIVES IN MOTIVATIONAL RESEARCH

William K. Graham

Motivation is a topic surrounded by controversy in virtually all areas
of psychological research. The intention of this paper is to comment on
motivation research and practice within the field of industrial and organi-
zational psychology.

Part of the recent increased interest in motivation among industrial
and organizational psychologists stems from the rather controversial view
that a new anti-work ethic is emerging in the United States. Newspapers,
magazines, and television programs have carried feature articles and docu-
mentaries along the general theme that workers are becoming alienated to the
point of rebellion. A recent Health, Education and Welfare report concluded
that workers are growing restless because of "dull, repetitive, seemingly
meaningless tasks, offering little challenge or autonomy." Along these same
lines, a frequently cited study by thepard and Herrick of 400 male union
members concluded that one third were so alienated that shorter working
hours, longer vacations, or even more money would not help. The work of
Kornhauser (1965), among others, implies that certain types of work ought to
be put on the Surgeon General's list as injurious to health.

In addition to the nature of the work itself being a cause of alienation,
it is often noted that the labor force is younger, better educated than ever,
that it contains longhairs and radicals, even some Berkeley students, and that
there has been a decline in the proportion of workers who gained their maturity
in the shadow of the depression.

While all of this is undeniably true, the changing work ethic hypothesis
is grossly overstated. By and large, most of the evidence for the emergence
of an anti-work ethic comes from*the one million or so urban workers engaged
in short cycle, mass production assembly line work in which there is virtually
no controlover work pace (Walker & Guest, 1952; Blauner, 1960; Kornhauser, 1965;
Seashore & Barnow, 1972). This is not to say that the problem is an unimportant
one, but its magnitude is at least partially diminished when it is recognized
that the labor force contains in addition some 28 million blue collar workers,
41 million white collar workers, and 13 million service and farm workers. The
beneficial impact of the changing work ethic hypothesis has been to focus
attention on the nature of work, the tasks people are asked to do, and to
stimulate thinking about how jobs, the job environment, and work incentives
might be redesigned so that people are able to enjoy their work more and do
it better.

An older and apparently less controversial hypothesis concerning the
motivation of workers has been labeled the personality versus organization
hypothesis (Strauss, 1962, 1973). While this hypothesis has been stated in
a variety of ways, the common theme is that there exists a basic, virtually
inevitable conflict between individual and organizational needs. Elements
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of this hypothesis can be found in the works of people such as Argyris
(1957), Maier (1955), and McGregor (1960). As Strauss (1973) has noted,
the underlying rationale for the hypothesis goes so' thing like this

(1) In their affiliation with an organization, workers seek social
belonging, independence, and personal growth. To use Maslow's (1954) terms,
workers seek to move up the need-hierarchy from physical through safety,
social, esteem,to'self-actualization needs, (By "hierarchy'sis meant that
a higher, less basic need does not provide notivation unless, lower, more
basic needs are satisfied, and that once a basic need is satisfied, it no
longer motivates.) An important part of his underlying assumption is that
these needs must be met on the job.

(2) The -control structures in organizations are set up in ways which
fail to recognize individual needs and instead are designed according to
"Theory X" (McGregor, 1960) assumptions that people are basically lazy, that
they dislike work and,* when given the chance, will do what they can to avoid
responsibility.. Acceptance of these assumptions has led organizations to.
develop methods of supervision and control which force workers to behave
in an immature and dependent fashion.

(3) Because they are caught in an inflexible, oppressive system that
does not permit the fulfillment of higher o er needs, workers become
alienated from their jobs. This alienation be expressed actively through
increased union activity, strikes, restricts of output, or even sabotage.
Alternatively, alienation may be expressed in relatively passive ways through
withdrawal, lack of interest, or an unwillingness to do anything more than
meet the minimal requirements of work. In any case, the response of the
Theory X organization is to tighten up its control system, to supervise more
closely. As a result, workers become even more frustrated and the likelihood
is increased that they will work against the organization rather than for it.

(4) Finally, the personality versus organization hypothesis suggests
that the way to get out of this vicious cycle Ili 'co build control systems
based OA "Theory Y" assumptions. Namely, that given the chance people can
enjoy work, that workers can exercise self-control, and that work should be
organized in ways that allow people to express their imagination and creative
talents. The general prescription is that organizations should promote job
enrichment, relaxed, more general supervision, and that they should encourage
the development of cohesive, semi-autonomous work groups. This - so the
formula goes - will lead to more challenging work, greater intrinsic job
satisfaction, and to individual growth.

Admittedly, this presentation of the personality versus organization
hypothesis is a grossly oversimplified characterization. It represents a
kind of montage of ideas snatched from the human relations movement, the
so-called human potential movement, and from what Campbell, et al. (1970)
have labeled "content" theories of motivation. However, the characterization
encapsulates fairly well the thinking of many recent MBA graduates and
organization development specialists.
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Content theories of motivation are pretty much in agreement with the
personality versus organization hypothesis. Whether one chooses to adopt
Maslow's (1954) need hierarchy theory or Herzberg's (1959)-line of thinking,
the kinds of changes one would strive to make in an organization would be
the same. An exception might be McClelland's (1953, 1961) nAch Theory.
McClelland's work suggests that individuals differ in their needs for achieve-
ment, affiliation, and power. Moreover, evidence suggests that these needs
can be altered through training. Thus, McClelland has found that in a
relatively short training program, nAch canbe increased (and, presumably
decreased). While McClelland's work is usually tresented as an illustration
of how individuals can be induced to desire success and taki on challenging
tasks, similar techniques sight be developed to put up with basically
challengeless work. This is not meant to advocate; rather, it is to point
out what is seen to be an important difference between McClelland's approach
to motivation and the approl.eh represented in the thinking of Maslow and
Herzberg.

Among those who accept the personality versus organization hypothesis,
and also among content theorists, the tendency' has been to blame the environ-
ment, specifically the organization for any motivation problems that might
exist. It is probably the case, however, that there will always be some
workers who even in the best conditions will laCk the motivation to work.
As Porter and Lawler (1965) have suggested, in arguing that we should focus
more attention on the complex interactions between individual difference
variablei and environmental factdrs, "Too much previous theorizing in the
area of organizations has neglected . . . interaction possibilities and hence,
there has been an unfortunate tendency to oversimplify vastly the effects of
particular variables: Organizations appear to be mach two complex for a
given variable to have a,consistent unidirectional effect across a wide
variety of types of conditions (p. 48)."

Lichtman and Hunt (1971) in summarizing the utility of content type
theories concluded: "The virtue of the one-sided versus the eclectic approach
depends in part on the purpose of the theorist. If his purpose is to convince
bureaucratic managers of the advantages of human relations practices, there
is probably no harm in taking a more extreme personalistic view of human
behavior in organizations. If, however, the theorist's intent is to build an
accurate and workable general model of organizational functioning, then it is
clear that none of the one-sided (content approach) views proposed to date
can do that job (p. 282)."

Herzberg's (1959) two-factor theory, although not clearly a theory of
motivation, deserves special comment. As Campbell, et al (1970) have
indicated, "? . . the two-factor theory has been argued with a good deal of
eloquence and also presents a manifestly simple hypothesis to test, it has
stimulated a great deal of research (p. 380)." Of course one reason it
has stimulated so much research is that behind the eloquence and surface
simplicity one finds a good deal of latent complexity and confusion. King
(1970), for example, has pointed out that at least five distinct versions

305

294

Iv-2.3



of the two factor theory have been stated or implied in the literature.
Thus, the two-factor controversy, which has generated considerable negative
evidence and almost an equal amount of support, is overshadowed by the vague
and sometimes different interpretations of the theory by various researchers.
In a recent study, Waters and Waters,(1972) tested all five of the versions
of two-factor theory outlined by King and failed to find support for any version.

Let us turn now to theories of motivation which emphasize process rather
than content. Namely, equity theory (Adams, 1963, 1965), expectancy theory
(Vroom, 1964) and social learning theory (Bandura, 1969, 1971).

According to Adams (1965) people experience inequity when they perceive
that the ratio of their outcomes to inputs differs from the outcome-input
ratio of others with whom they compare themselves. This may occur when they
are in a direct exchange relationship with comparison persons or when they
and their comparison persons are in an exchange relationship with a third
.party (p: 280). Outcomes may include such things as pay, fringe benefits,
status, etc. Inputs include how hard the persoh works, educational level and
general qualifications. The relation that determines the inequity of any
particular input-outcome balance is the person's perception of what he is
giving and receiving even though this perception may not correspond with
the perception held by others. The theory stresses that the presence of
inequity will motivate a person to achieve balance or to reduce inequity and
that the strength of the motivation to restore equity will vary directly with
the perceived magnitude of the inbalance between input-output ratios. Research
in the area of equity theory has dealt primarily with compensation practices,
particularly with how quantity and quality of work are affected when people
feel that they are being underpaid or overpaid.

Equity theory is a good deal more complex than one might initially
think. Weick and Nesset (1968) have listed six ways that perceived input-
outcome ratios can lead feelings ofrtne9uity. To these let us add two
more which, so far as it s known ' no been treated in the literature.
Both involve cases of inve s. For example, it seems reasonable that
a person would experience inequity if he perceived his inputs to be low and
his outcomes to be high when the comparison other is seen to experience the
opposite, i.e., low outcomes with high inputs. Similarly, if the individual
views his inputs as high and experiences low outcomes when the comparison
other is seen to have low inputs and high outcomes, I suspect there would be
feelings of inequity.

Equity theory is closely related to social comparison theory and dissonance
theory (Festinger, 1954; 1957) and, not surprisingly, it suffers from some of
the sane problems. Very little is known about the degree to which people
differ in their tolerance for inequity. Moreover, the theory fails to specify
how people select comparison persons. However, if people do in fact strive
to reduce inequity, there might be a tendency to select people who hayl a
similar input-output ratio. Laboratory studies of equity theory have
generally been set up in ways which restrict the selection possibilities to
those which lead to inequity.

IV-2.4
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Among the ptocess theories of motivation, expectancy theory has
received the greater attention by industrial and organization psychologists.
Historically, the theory may be traced to the work of Tolman (1932) and
Peak (1955). It is also closely related to subjective expected utility
theory in the area of decision making. The prominence of expectancy theory
in industrial and organizational psydholcgy is due to the work of Vroom
(1964) and Porter and Lawler (1968). Critical evaluation and elaborations
of expectancy theory, which also goes under the name of path-goal or
instrumentality theory, have been presented in recent papers by Heneman and
Schwab (1972), Graen, (1969), and-Mitchell and Biglar (1971). The basic
notion in expectancy theory is that the expenditure of energy'is a joint
function of a person's subjective expectancy that his behavior will lead to
particular outcomes and the value he places on those outcomes. If, for
example, a worker places a high value on money and also perceives that the
probability of obtaining money is linked to the number of widgets he pro-
duces, other things being equal the likelihood is increased that he will in
fact turn out more widgets. Unlike content theories of motivation, expect-
ancy theory makes no assumptions about the specific needs people strive to
fulfill. The theory allows for individual differences in the kinds of needs,
the number of needs, and perceived links between rewards and needs. An
advantage of expectancy thebry is that it suggests different methods for
modifying vior. For example, according to the theory, behavior can be
changed altering perceptions of the link between behavior and outcomes
or by influencing the perceived value of outcomes.

In spite of these advantages, expectancy theory does have its problems.
One problem has to do with the independence of the desirability of rewards
and the perceived probability of obtaining them. While theoretically it is
possible to think of these as being independent they may be psychologically
dependent, and perhaps more so in some individuals than in others. People
do seem to differ in the degree to which they engage in wishful thinking.
Thus, there is some evidence that one can predict behavior merely by summing
the expectation component of the theory leaving out the probability judgments'.
What may be happening is that in paper and pencil tests of the theory,
expectations become modified by probability judgments in the heads of sub-
jects before they are recorded on, questionnaires.

A second problem is not so much a criticism of the theory as it is a
general fault cf the methods used to test it. Although expectancy theory
suggests that the number and kinds of expectancies may vary from one/person
to the next, the common research practice is to provide subjects with a list
of possible rewards together with some scales for making desirability and
probability judgments. While this is a convenient research practice, it
does not constitute a proper test of the theory and actually amounts to a
crude form of averaging where there should be summation.

This brings us to a third problem, namely the question of whether it
makes theoretical sense to sum the products of reward values and their
probability of occurrance. To do so suggests that the rewards are independent;
that each makes a unique contribution to energy expenditure. There are
doubts about this assumption but whether it is of practical significance is
a question for future research.
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Finally, discussions of expectancy theory in the literature tend to
adopt an almost exclusively normative approach involving the comparison
of absolute levels of values attached to rewards by different groups or
classes of workers. However, expectancy theory suggests that one should
look at the relative values attached to rewards by individual subjects.
A procedure for investigating this question is discussed in Professor
Zedeck's paper.

These problems notwithstanding, if I were pressed to choose among the
prominent theories within the field of industrial and organizational psych-
ology I would, without hesitation, choose expectancy theory. However, I
am not sure that I would take this position next week. Increasingly ,I

find myself attracted to Bandura's (1969, 1971) social learning theory
approach.

As a rule I have not been particularly enamoured of approaches to
motivation derived from learning theories. This is partly because they
require one to generalize from thd behavior of rata to the behavior of me .
But it is also because most learning theories seem far too simple to be
applied to complex social situations and because of their near' exclusive
emphasis on reinforcement through tension or drive reduction. In Bandur
theory, however, I find none of these undesirable characteristics. His

theory is based on and supported entirely through research with human
jects, The theory emphasizes man's capacity to learn large integrated
of behavior by observation, without having to build up the patterns b trial

rand error. There is also a place in the theory for man's cognitive pacity
through which external influences can be represented symbolically. inally
there is recognition of self-regulating influences, i.e., men are s n as
able to control their own behavior to some extent by managing the s imulus
determinants of activities and producing consequences for their actions. ,

According to the social learning view, . . . "man is neither drive by inner
forces nor buffeted helplessly by environmental influences. Rath r, psych-
ological functioning is best understood in terms of a continuous eciprocal
interaction between behavior and its controlling conditions (Ban ura, 1971,
p. 3)."

Whereas in traditional learning theory the reinforcement works back-
wards to strengthen preceding kesponses, the social learning approach argues
that informing the subject in advance, particularly in observational learning
situations, about the payoff value for some behavior, rather than waiting
for the behavior to be exhibited, will result in a faster learning sequence.
Bandura's "anticipations" appear to be analogous to Vroom's,"expectancies,"
his "incentives" appear to be analogous to Vroom's "valences." For expectancy
theory and for social Yearning theory the incentive or valence serves a
stimulating function to either create attention or direct action. Thus,

social learning theory.seemeAt incorporate major elements of expectancy
theory. On the surface, at least, it would seem that a merger of these two
theories might prove very fruitful.
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Let us shift gears now and speak about motivation from a slightly
different perspective. In working with organizations I have been impressed/
by the frequency with which problems in the area of motivation are mentioned.
Quite often, however, when managers are asked to describe the problems in I

detail they have difficulty spelling out precisely what people in their
organizations should be doing to demonstrate higher levels of motivation.
Recent papers by Nord (1969), Jablonsky and DeVries (1972), and Porter (1973)
have advocated the use of operant conditioning techniques to modify the
behavior of workers. Although operant techniques have been used in class-
rooms, prisons, and hospital wardr:hhey have not been used to any great
extent in business and industrial settings. As Nord has suggested, "Modern
Americans, expecially of the managerial class (including some organizational
psychologists), prefer to thini464 themselVes and others as being self-
actualized creatures operating near the top of Maslow's need-hierarchy,
rather than as animals being controlled and even 'manipulated' by the
environment (pp. 376-377)." Nord attempts to soften the blow by suggesting
areas of overlap in the thinking of Maslow, McGregor, and Skinner, and by
pointing out that each is interested in changing environmental conditions
to produce changes in behavior.

Jablonsky and DeVries (1972) describe the presence of multiple reward
and punishment-contingencies in the work environment and individual differ-
ences in the effectiveness of reward contingencies. This leads them to a
model of motivation which is essentially a combination of operant condition-
ing principles and expectancy theory. According to the model, ". . . an
individual Within an organization is surrounded by several unique social
environments, each of which applies a possibly unique set of reinforcement
contingencies for each of several behavioral alternatives. In addition,
the model recognizes that the final forces for behavioral change result from
interactions between multiple reinforcement contingencies ahi the values an
individual places on the various reinforcements (p: 354).,

Thinking in operant terms leads one to specify the behaviors to be
modified and to identify the available reinforcers. In work organizations
the behaviors to be modified are generally such things as absenteeism,
tardiness, or the quantity or.quality of output. Identifying the reinforcers
requires `a bit more imagination, particdlarly when it comes to setting up
reward contingencies. As Porter (1973) has pointed out, modern organizations
are relatively quick to alter the work, environment when it comes to the intro-
duction of new technology. Yet these same organizations have ". . . come to
believe that compensation, work and non-work schedules, performance feedback,
and other similar elements of the work environment are sacred cows that must
not be disturbed lest changes create worse problems than they were designed
to solve." Porter argues that organizations in the future must recognize
that work environments are highly adaptable and will have to be restructured
so that rewards relate to specific behaviors.

Generally, there seems to be a growing interest in the application of
operant techniques. The United States Army, for example, has employed contin-
gency management systems for basic training. Datel and Legters (1970)
developed a token economy reinforcement system involving a variety of military
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. training activities such as barracks inspection, standing formations, rifle
range training, and so on. Officers and noncoms were taught to punch speci-
fied areas on the trainee's card when reinforcement criteria were met. When
enough points were accumulated they could be exchanged for privileges such as

weekend passes or movies. Emery Air Freight claims to have saved 2 million
dollars in their containerized-shipment operation through the use of contingency
management, feedback graphs and checklists.

If organizations can be pureuaded to loosen up a bit and begin to explore
reinforcement contingencing and alternative reward systems, the future of

motivational research looks very bright.
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A RESEARCH MODEL FOR MEASURING MOTIVATION: A SUGGESTED APPROACH

Sheldon Zedeck

The intent of this presentation is to briefly discuss the underlying
notions of one model. that has been used by behavioral scientists in the
study of motivation and, then to describe, in'someWhat greater detail, a
suggested, but as yet untried, approach for studying motivation that over-
comes'the inadequacies of the traditional approach. The differences be-
tween the traditional and the suggested approach are basically ones of
perspective and focus. To preview, it tail be proposed that motivational
research be examined from the perspective of decision making or information
processing models and that processes pertaining to within-individual assess-
ments be emphasized.

Definition of Motivat!on

Prior to a discussion of research models, it is necessary to define
the term "motivation." An acc4ted definition is proposed by Vroom (1964)
who defines motivation as". . . a process governing choices made by persons
. . . among alternative forms of voluntary activity." A more elaborate
definition is proposed by Campbell, Dunnette, Lawler, and Weick (1970).
Their position is ". . . that an individual's motivation has to do with
(1) the direction of his behavior, or what he choou4 (italics mine) to do
when presented with a number of possible alternatives; (2) the amplitude,
or strength of the response (i.e., effort) once the choice is made; and,
(3) the peroistence of the behavior, or how long he sticks with it. The
term "motivaiiTgCOnveniently subsumes a number of other variables such
as drive, need, incentive, reward, expectancy, etc." (p. 340). The key
notion, for this presentation, in these definitions is "choice among
alternatives."

According to Campbell et al. (1970) there are two approaches to
classifying motivational theories: (1) mechanical or process theories;
i.e., explaining and describing the process of how behavior is energized,
how it is directed, sustained, etc., and (2) substantive or content theories;
i.e., identifying what L id within an individuat (italics mine) that
energizes and sustains behavior. The key notion in this classification
scheme is the "process within an individual."

One example of a process theory is Vroom's (1964) instrumentality
theory.' Vroom argues that the motivational force or effort an individual
eAerts is a function of (1) his expectancy that certain outcomes will
result from his behavior and (2) the valence (strength of preference), for
him, of those outcomes. The valence is a function of its instrumentality
for obtaining other outcomes and the valence of these other outcomes.
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Vroom represents his basic model mathematically as-Fi fi E (Ei4V4)
j31.1

where F
i

is the force to perform act i, E is the strength of the
expectancy that act i (e.g., working hardliwill be followed by outcome j
(e.g., high salary) and V is the valence of outcome j. The key notion
in this representation isithat motivation is explained by a process in-
volving "summation within an individual."

To integrate the above brief review of common explanations of moti-
vation, note what is implicitly or explicitly postulated. The first concern
is with individual's processes; not group behavior, not average behavior,
but how an individual perceives his environment. Second, as indicated in
Vroom's mathematical expression, we are concerned with summing effects
within an individual. The cross product of Ei4V4 and the summation of
these results indicate that the force to act, iotivation, is a function
of many factors, possibly of differential relevance within the individual,
and their interactions.

Third, the explanations emphasize that choice is involved. In essence,
the individual is faced with a decision-making task. Given alternatives,'
how does he act? For example, given that an individual is presented with a
certain salary, some security, a high prestige position, and an intrinsically
interesting job, will he join one organization rather than another?

Fourth, the above explanations indicate that motivation can be studied 1

by examining potential alternatives and their effect on behavior. In other
words, independent variables such as rewards, incentives, needs, drives,
etc., and their relationships to dependent variables or responses such as
effort, performance, persistence, commitment, etc., should be examined.
Motivation is a process. This process involves a consideration by the
individual of the independent variables in conjunction with a decision
(response). It is not an isolated process. When we ask someone, "What
is important?" we indicate "important for what." The implication of this
for the study of motivation is that a relatively simultaneous investigation
of independent and dependent variables might be more fruitful than doing one
study on independent variables and then a subsequent study focussing on
dependent variables.

To summarize, the implications of the motivational definitions for
motivation research is straightforward; it is the examination of the
relationship between independent variables and dependent variables for an
individual faced with a decision-making task. Any motivational theory is
valuable for understanding and predicting behavior if it can identify the
important variables and the processes by which they influence behavior.

How Motivation Has Been Studied: The Underlying Notions.

What has been the basic model for the study of motivation? Tradi-
tionally, researchers have been concerned with the importance of certain
job characteristics, the needs of workers, preferences for rewards, job
satisfaction, and the relationships between performance and rewards.

303 :314
IV -3.2



This presentation will emphasize the identification of goals, needs,
etc., and their importance. The research in this area has generally used
rating scale data. Respondents are requested to indicate the importance
of various facets, intrinsic or extrinsic to the jobs. Each facet is con-
sidered without regard to its relationship with other facets. Results of
this process are usually averaged and analyzed in terms of group data.
That is, we will find the average importance of salary, the average im-
portance of security, etc. Comparisons between groups, e.g., levels of
management, between white collar and blue collar, successful vs nonsuccess-
ful, etc., are then made.

Examine this design. Individual A provides the information about
the importance of salary, possibly with respect to whether he remains with
the organization. By examining his data relative to other members of his
group, for that is the averaging process, statements can be made with
respect to whether his preference for salary is higher, lower, or_about the
same as the model member of his group. This averaging process for other
rewards, etc., is repeated. In the end, there will be normative comparisons,
such as, salary is more important to Individual A than it is to other indi-
viduals in the group, whereas security is less important for Individual A
than it is for other members of his group. Importance has thus been measured
on an absolute scale.

To maximally utilize the data and analytical strategies, take the
average importance of salary for one group, e.g., upper management, and
compare it to that of lower management. In other words, differential imr
portance has been examined based on clusters of groups formed and the
a priori condition of level in the organizational hierarchy.

The same analyses are performed and conclusions drawn regardless of
the procedures used to collect the data. Other procedures besides rating
scales are projective tests, interviews, and self-report questionnaires.
Basically, the data collected have been analyzed according to a normative
model, or between group comparisons. These analyses have been done at the
expense of within person data and within person comparisons; the comparisons
really dictated by the definitions and representations of motivation. That
is, the concern should be with the importance of one goal relative to the
importance of other goals for the same individual.

Recently, Blood (1973) presented a strong argument for within person
comparisons. Blood argued that an individual responds to his work environ-
ment according to his personal hierarchy. Knowing that A has a lower pre-
ference for Ealary than B is not extremely useful. Rather, it is important
to know that salary is most important for A relative to other possible
rewards. In other words, relative position of rewards, preferences, motives,
etc., within an individual is the crucial aspect.

Why is within person information valuable? One basic answer is that
it allows us to reward differentially. That is, if a person's most preferred,
reward is salary, then the organization may use money as a motivator for
him. If a person's most preferred reward is extra vacaticn, then the
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organization may accordingly reward him. Reward schemes can be adopted to
fit the individual. Normative analyses stress group or average data.
Within person analyses stress the individual, the entity that motivational
definitions focus on.

From the organizational viewpoint, it would be most beneficial for
the organization to identify those subgroups who have similar personal
reward preferences or hierarchies. Those who have the same rank order for
preferences could be treated similarly by an organization. Analyses that
would result in identifying groups of workers that have similar preferences
are more valuable than knowing that upper managers, on the average, have a
greater preference for salary than middle managers.

The actual research task used by Blood (1973) for studying within
person preferences requires choosing among alternatives. Data are collected
in a paired comparison format resulting in ipsative scores. That is, there
is a fi..ed quantity of points among ten dimensions (rewards) specified.
For each individual, the total score over all dimensions is equal.

The data obtained from the use of the ipsative procedure, however, is
in some respects treated as normative data have been. Groups formed a priori
on the basis of, e.g., organizational level, are then compared, bytuse of a
multivariate t test, for differences in importance of the set of 10 variables.
The results may tell us that there is a different average'ranking of the
dimensions between the two groups. But, do such results imply that upper
managers should be rewarded by one scheme and lower managers by another? The
answer is not really known. It is possible that one subgroup of upper mana-
gers would require one scheme; a reward scheme that might be similar to one
offered to a subgroup of lower managers. 'The multivariate analysis might be
masking within person differences. Thus it might be better to statistically
identify clusters or groups who have similar preferences rather than from
groups on an a priori basis.

At this point, several shortcomings in the traditional approach for
the study of motivation should be noted. First, most research has been of
the survey type where the focus has been on variables that could be referred
to as independent variables. Assessment of dependent variables and how they
relate to the independent variables has often been ignored. What would be
desirable is a simultaneous assessment of the relationship between indepen-
dent and dependent variables. Second, within person comparisons have been
ignored. Where within person comparisons have been emphasized (Blood, 1973),
analyses may not be complete. The relationship between within person com-
parison information and meaningful criteria have been ignored or the within
person data have been analyzed according to normative models. What is needed
is a research approach that identifies the important influences (motives)
that are related to behavior (decisions) and that identifies individuals who
have similar relationships.

Basic Research Model

The proposed research model for motivational research is drawn from
those used for the study of information processing in judgment. The
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motivational problem is one of determining the factors causing behavior
within an individual. To the extent that an individual can understand
and assess information or alternatives available, he does so through
applicationeof an implicit or explicit policy and the relation of his
goals to that information. The policy that motivation research should be
concerned with is the individual's set of rules for utilizing available
information, or consideration of alternatives, in order to reach a decision
or energize behavior in a situation.

The concern in the remainder of this presentation is with human judg-
ment and decision making pertaining to motivational research and, in par-
ticular, with the processing of information that precedes and determines.

. these activities. The focus will be on a way of determining the processes
and strategies that persons use in order to integrate diverse bits of
information about outcomes into a force to perform an act.

Two basic approaches have been used to study information processing,
regression (correlational analysis), and Bayesian analysis (Slovic &
Lichtenstein, 1971). The regression approach will be adopted for this
presentation.

The basic paradigm is a correlational one. Judges make quantitative
evaluations of a number of stimuli, each of which is defined by one or more
qualified cue dimensions or characteristics. In motivational terms, the
concern is with the evaluation of outcomes, rewards, incentives, needs,
etc., in a decision to expend effort, make a choice, or perform--three
dependent variables in motivational research mentioned by Campbell et al.
(1970). With respect to terminology, cues are the rewards, incentives,
motives, etc., whereas judgment or the criterion is the choice, decision,
effort, or performance.

Since regression analysis is being used, how the relationships operate
can be seen by examining correlation coefficients. The correlation coeffi-
cient between cues and the judgment reveals the subtle, inferential
activities of the inferring person. The coefficient represents the relative
degree that the judgment depends on the various cues or alternatives or
rewards available to the decision maker. It does so without asking the
respondents to explicitly evaluate the rewards; all is inferred from examining
the dependent variable, the decision. At no time does the individual have to
overtly respond in regard to the rewards. At no time does he overtly make
value judgments about the rewards. In brief, it is possible to capture an
individual's decision-making policy, set of rules, by using regression analy-
sis. The purpose of the regression analysis is to understand and describe a
respondent's idiosyncratic method of combining and weighting information by
developing equations representative of his combinatorial process. The next
step is to cluster individuals with similar equations--information necessary
for effective organizational policy with regard to rewarding its members.

IV-3.5

306 317



The procedure is fairly traditional but with a few contraints. First,
the situation is controlled. All judges or decision makers have the same
stimulus dimensions available; i.e., have the same information about the
task. This information is in a quantititative form. Second, for the
poses of this presentation, a linear model is assumed; i.e., decisions are
based on a linear combination of each of the available cues. The equation
or decision rule can be represented as:

k
DI

iE biiRi=1

where D is die respondents decision, Ri are the rewards (needs, motives,
incentiOes, etc.) available, and bit are the beta weights or measures.of
importance of each reward. (Beta weights are arbitrarily chosen as indic-
tors of importance. Other possible indicators are mentioned belo4.)

In the typical regression analysis of information processing design,
the input is in quantitative information. The response is a single valued
assessment about some conceptually continuous variable. An additive model
that is also static is adopted. That is, the decision rule is based on
many trials or decision-making situations and the constraint is that the
respondent's view of the world is stable over this period. The rule is
based on a least squares criterion. This, in sum-, is correlational- re-
gression analysis.

A brief example presented by Dawes (1971) illustrates the use of
regression analysis for the study of information processing. The problem
was to determine policies of a committee charged with graduate admissions.
There were four members of this committee. The input was (1) Graduate
Record Exam (GRE); (2) undergraduate grade point average (GPA), and (3) a
quantitative index of the quality of the undergraduate institute for 111
applicants. The dependent variable, decision pertaining to admission, was
a seven point scale ranging from "reject now" to "offer a National Defense
Education Act or other fellowship." Average ratings ire used as dependent
variables. Multiple regression analysis indicated that the multiple R was
.78. The highest beta weight was associated with GPA, and the lowest with
quality of academic institute. In essence, the regression equation captured
the policy used for admissions. This equation can be used in subsequent
admissions decision situations; the equation, in effect, replaces the
committee.

This regression analysis model has been used to study personality char-
acteristics (Hammond, Hursch, & Todd, 1964), attractiveness of stocks
(Naylor & Wherry, 1965), potential for achieving minority group equality
as a function of legislated and eduCational opportunities (Summers, 1968),
beauty of paintings (Holmes & Zedeck, 1973), and other tasks. Some of
the tasks are real, some are artificial.
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Before a specific application of regression analysis for motivational
research is presented, it is necessary to briefly mention one extension of
regression analysis for information processing and one potential problem.
The extension is an important one--it involves developing regression equa-
tions for each judge rather than one equation for the whole committee. if
each judge independently makes judgments for each of 111 applications, then
it is possible to develop a regression equation for each judge which would
capture his policy. For the committee in the above example, four equations
could be developed.

It is possible to group or cluster judges based on their regression
equations. Procedures developed by Christal (1968), Dudycha (1970), Naylor
and Wherry (1965), and others are based on clustering judges in terms of
the homogeneity of their equations. The effect of these procedures is to
allow us to determine whether 1 or 2 or 3 or 4 different policies for
admissions exist among the committee members; i.e., individual differences

a in the committee with respect to weighting policies can be assessed.

The problem alluded to above pertains to the determination of the
"important" cues. Darlington (1968) has proposed several measures for
determining relative weights of variables in regression equations. One is
the individual validity squared; i.e., the square of the relationship be-
tween the cue and the criterion. A second measure if the standardized betaweights. A third measure is to examine the amount R decreases when a
variable is eliminated. 'Hoffman (1960) proposed another measure which is
Cbi/ x rin) /R . The sum Of the relative weights is 1.0 and, thus, Hoffman's
measures describe the relative contribution of each of the cues as a propor-
tion of the common variance.

However, the appropriateness of all of the
measures is limited when the cues are-intercorrelated. This problem, however,
can be overcome by constructing independent cues, in particular, by producing
factorial combinations of cues.

A bit of evidence on weighting is relevant at this point, Research
pertaining to self-insight in decision making has indicated that judges
strongly overestimate the importance they place on minor cues, and they
underestimate their reliance on a few major variables (Hoffman, 1960;
Slovic,,1969). Subjects do not realize that their judgments can be predicted
by only a few cues. Usually 3 cues account for over 80% of the variance in
the judges' responses. The question thus becomes: Do all respondents use
the same 3 cues and to the same degree?

Motivational Research and Policy Capturin&

A project which began a year ago was to determine the factors influen-
cing organizational choice. The emphasis is on organizational choice and not
occupational choice. What are the factors that influence an applicant's
decision to join IBM rather than Honeywell, given that he wants to be a
computer programmer? Or, what are the factors that influence someone to
join the Navy rather than the Army?
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This project was studied in the relatively traditional way. Subjects
were seniors at UCB who were taking interviews at the Placement Center. A
list (based on a review of the literature) of 17 factors that have been
considered related to jobs was formed--factors such as-learning new things,
aavancement opportunities, variety in work, salary, personal growth, etc.
These factors are outcomes, needs, rewards, incentives--the independent
variables. Subjects responded, at,the outset of the project, in terms of
the importance of these factors. Average importance rankings (N s 90)
indicated that feeling of worthwhile accomplishment, personal growth and
development, and learning new things were most important. Working as part
of a team, freedom from supervisor, and high prestige and social status
were least important. Note that the normative model was used.

After each subject took an interview with an organization, he indicated,
among other things, the opportunities to obtain each of *'le factors in that
organization. At the end of the year, subjects indicated their most preferred
organizations, their least preferred organizations, and the organization whose
offer (if any) was accepted.

The results are not important for this presentation. What is important
are the problems and inadequacies associated with this design and project.
First, it already has been emphasized.that information about individual goals,
etc., is lost by averaging. Second, the longitudinal study created problems
since the subjects were volunteers. At the end of the year, only about 25
subjects were available for data analysis. Many subjects did not provide in-
formation after each interview, many subjects interviewed off campus, etc.
But most important, the cues or information provided to each individual were
not constant within an organization or across organizations. That is, two
subjects could be interviewed by the same organization fug the same job.
Often, they would not be given the same information, possibly because the
interviewees asked different questions. Thus, they did not have the same
basis on which to judge their opportunity to obtain some of the goals. Also,
on occasion, information for the same variable differed; e.g., different
salaries. Finally, not all companies provided information about each of the
goals.

The result of tnis experience is to propose the use of the ;egression
analysis paradigm for the study of organizational choice (choice of branch
of the armed forces, choice as to whether to reenlist, types of duty desired,
etc.). The information obtained-mould be beneficial to understanding both
the organization and the individual. From the perspective of the individual,
we learn the factors or goals important for him; from the perspective of the
organization, it is learned what goals or factors are to be emphasized or
rewarded at time of decision making.

The major step is to simulate the interview situation. To do this, a
paragraph that describes Organization X is developed. In this paragraph,
information might be provided about (1) starting salary, (2) opportunities
for advancement, (3) special abilities required, (4) work environment,
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(5) security, and (6) personal growth. These six independent variables
are used with various parameters in different paragraphs describing different
organizations--but all 'ior the same job. The choice of these six variables
is arbitrary. One paragraph might read as.follows:

"The starting salary in Organization X for Job A
is $12,000. Within 6 months, you will be advanced to
Job B. Advancement could be facilitated if you are
able to perform t (some specialized task). To perform
Job A, you will have your own work area: If you per-
form satisfactorily and remain with us for 3 years,
then you will receive tenure. We encourage and
financially support your participation in working and
other educational opportunities."

A paragraph for Organization Y might-read:

"The starting salary in Organization Y for Job A
(same job as in Organiz ation X) is $10,000. Within
3 months, you will be advanced to Job B. They! is no
way to advance sooner than that. To perform Job A,
you will work in the same room as six other persons.
If you perform satisfactorily and remain with us for
2 years, then you will receive tenure. We encourage
your participation in workshops--we will permit time
off but cannot provide expenses."

A third paragraph for Organization Z might read as follows:

"The starting salary in Organization Z for Job A
is $17,000. Within a year,-you will be advanced to
Job B, but only if there is an opening. You will work
in the same room as three other persons. Performance
is evaluated every 6 months, with unsatisfactory per-
formance resulting in dismissal. There is no time
off to attend workshops or to further your education."

Many more paragraphs can be written with some realistic combination
of the six variables. Assigning numerical values for each variable is
nothing more than a scaling problem. The variables could be developed to
be relatively independent of each other.

Suppose 25 paragraphs, or descriptions of organizations, are presented
to each of 100 subjects. (Number of subjects, paragraphs, and variables is
arbitrary for this presentation.) The response of each subject to each
paragraph is "desirability of joining the organization." A seven-point
scale ranging from "definitely want to join" to "would not join if it was
the last organization on earth" could be used. This response is the de-
pendent variable. Thus, for each subject, 25 responses are obtained.
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Regression analysis would indicate the relationship bettieen the response,
desirability of joining the organization, and the cue information, job
characteristics.

The regression equation would provide information about the most
important characteristics or factors contributing to the decision about
desirability of joining an organization. Regression equations would be
developed for each subject. Clustering programs (Christal, 1968) would be
used to identify those subjects who have similar equations, those who value
the same factors to the same degree. Suppose further that results of clus-
tering indicated three policies or three sets of equations. Discriminant
function analysis could then be used to identify those variables that
distinguish the three policy groups. Demographic, personality, attitudinal,
etc variables could be the independent variables in the discriminant
function. These variables might be considered as moderators of the job
characteristic-decision relationahip (Zedeck, 1971) or moderators of the
policies. Moderators indicate sUbgroups for whom a relationship between two
variables exists and subgroups or whom there is no relationship. In the
proposed project, moderators i ntify subgroups for whom certain equations
are appropriate.

The organization can use this information in one or more ways. First,
not all information about an/organization would have to be presented to
each individual. This would save time and money. Based on the moderators,
if someone is a member of Equation No. 1, then a certain set of information
is presented to him. Someone of Equation No. 2 receives a different set of
information (information about different variables'. This might mean that
not everyone has to be invited to see the plant or ,actory, etc. Not every-
one would want to meet the supervisor or the metlibers of his group. Not
everyone would want an enlarged job.

Second, results could indicate that differential rewards would be offered
to applicants. Applicant A for Job A would be offered a starting'salary of
$10,000 but promotion at the end of three months, etc. Applicant B for Job A
would be offered $12,000 but promotion at the end of a year, etc. This dif-
ferential rewarding is similar to Nealey's (1963) "cafeteria reward scheme."
Third, the organization could focus its recruitment efforts on only these
applicants who want the, rewards the organization offers.

Conclusiol

The regression analysis paradigm is an apprppriate model for studying,
motivation. The individual is the focus; within person comparisons are
maintained. Also, simultaneous examination of the relationship between
needs, motives, rewards, and some behavioral aspect is achieved. Finally,
the.organization is able to use the obtained information in establishing
policies for recruiting and rewards.

Traditionally, results of these studies have been used to "replace"
the decision maker with his equation. For motivational research, results
may be used to determine what information should be provided. The advantage
to knowing someone's equation before he actually embarks on the interview
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road is one of reliability. A bootstrapping phenomenon (Dawes, 1971) has
been observed. Simulated judgments may be better, in the sense of pre-
dicting some criterion or implementing the subject's personal values, than
are actual judgments at any given time. This results because the decision
maker, at any given moment, lacks the reliability of his equation.

Finally, the advantage of this procedure is better understanding.
Focusing on the individual as the unit of research while simultaneously
maintaining methodological rigor (controlled situation, maintaining large
N, etc.) makes it possible to achieve a high level of psychological des-
cription and understanding.
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BIOLOGICAY. APPROACHES TOWARD THE PREDICTION AND
ENHANCEMENT OF HUMAN PERFORMANCE

Bernard Rimland, PhD

There is a good deal of overt dissatisfactionand, in my opinion,
it is well deservedwith the rather dismal progress achieved by the
behavioral and social sciences during the past several decades. Personnel
psychology is no exception. The comment has been made by a cumber of
people, for example, that if one were to average all the validity coeffi-
cients computed during the 1970's, and compare them with the averageof
the validities obtained during the 1930's, no significant improvement
would be found to have been achieved in that forty year period.

Selection research is by no means the most backward of the,sreas to
which psychologists have addressed themselves. Much less has been
achieved in other areas.

For some time, I have been aware of this problem and wondering what
can be done. Where have we gone wrong? What missing? It seems to me
that e major ?ossibility for getting personnel psychology back on the
right tv3Tk ;resides in building bridges to biological psychology. Major
developments have taken place In biological psychology in the past decade
or two that should be-capitalized upon. You have often heard the term
"overlap." I propose the word "underlap" to characterize our present
dilemma. Effort is needed to fill in the large gap between what our
biologically-oriented colleagues have learned and what personnel psycho-
logists have placed into practice.

Some of the work at the Navy Personnel Research and Development
Center is devoted to filling this gap. I will describe parts of this
work, and tell you about some of our related ideas, not yet at the
research stage, which we hope to be able to investigate in the future.

Brain have Research

For the past several years our laboratory has been doing colla-
borative brain-wave research, under Office of Naval Research sponsorship,
with researchers at the University of California Medical School in San
Francisco. The project involves getting numerous brain wave measurements
(evoked responses) from the subjects as they watch a flashing light. They
are instructed to signal via a hand-held switch to indicate whether the
light is dim or bright. Electrical signals showing multiple aspects of
functioning are collected from electrodes in contact with the subjects'
scalps. Response latenc. and amplitude, differences between signals from
various parts of the brain, and habituation rate are among the large
number of measures tape-recorded from each subject. The tapes are then
sent to the medical school laboratory in San Francisco where they are
computer-scored. The scores are then returned to us for further analysis.
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After the men tested have been in the Navy 18 months, we plan to
follow them up to get indices of performance of special interest from the
personal standpoint, such as grades in training, supervisory ratings, and
records of disciplinary infractions.

For these men a wide range of scores on various paper and pencil
tests, both operational and experimental are available. Analyses will
thus permit evaluation of the brain wave tests against both performance
criteria and aptitude tests.

In the past few years the popular press has carried numerous articles
on the work of John Ertl, of the-University of Ottawa, who pioneered the

use of computer-averaged evoked responses as a means of testing intelligence.
He has reported correlations in the .50's between his brain wave measurea-
and scores on traditional IQ tests. However, others who have tried tcy
replicate this work have not been able to do so. We hope that our Ludy
will cast some much needed light on this prOblem.

An extremely interesting aspect of brain wave research that we would
like to explore involves the rather marked differences between the functions
of the right and left hemispheres of the brain. Most of the paper and
pencil tests used involve reasoning, verbal ability, and other high
cognitive analytical tasks, which are primarily the left hemisphere's job.
Quite possibly the "Low Correlation Syndrome" results, in part, from the
fact that an important function of the world's work may be performed by the
right hemisphere, whose activities are much harder to measure with paper
and pencil tests. The job of the sonar operator, for example, requires
coping with several kinds of stimuli at the same time, and weighting each
stimulus differently as determined by changing circumstances. This appears
to be the kind of thing right-handed people may be especially good at. At
least, an effective right hemisphere may be a necessary, if -not sufficient,
prerequisite for a good sonar operator. It is a reasonably straight-forward
research task to find if superior sonar operators differ from average or
below average men in terms of evoked response measures.

There are other interesting things that can be done with brain waves
that have important implications for personnel psychology. For example,
despite the popular press reports whin suggest that the main function of
biofeedback may be to give Nirvana seekers a drugless "high," some serious
research has been conducted which .-uggests that feedback of brain signals
can have some important military-personnel applications. Monitoring a
sonar or radar scope can be a very monotonous task. Men begin thinking
of their next date, or the last one. It is possible to feed brain wave
input into a switching device so that a drop in attention level rings a
warning bell intended to alert the man, or his supervisor. Similarly,
students couldjbe hooked to such a monitoring device so that brain wave
activity of a /non -businesesort could be detected and extinguished. Con-

ceivably, after a person had a good deal of experience with this kind of
feedback, he might be able to control his attention, and therefore his
learning, to a far better degree than before. Why do students having simi-
lar measured ability often differ markedly in their school achievement?
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"Motivation" is the usual answer. But suppose the "unmotivated" student
simply was not skilled in deploying his attention effectively? Would
training him to do so via biofeedback make him a better learner? Maybe.

The Center has recently acquired terminals for the Plato IV in-
structional system, for which the computer is situated at the University
of Illinois. We would like to monitor the brain signals of recruits being
tested via the Plato terminal. We might learn some interesting things, to
facilitate both selection and training practices, if we were able to get
real time recordings from the right and left hemispheres of the recruiters
as they first confronted, then attempted to solve, test items requiring
verbal, spatial, or both types of abilities.

Biochemical Testing

A number of laboratories have reported finding high correlations- -
sometimes in the .60's--between the level of uric acid in the blood and
achievement. Such findings have been reported for various groups, in-
cluding college professors, students, and business executives. Why not
develop and measure the uric acid level to supplement the test scores now
used as admission standards for student selection:

Along similar lines, researchers working under Office of Naval
Research sponsorship have reported finding fascinating relationships
between an individual's performance on a vigilance task and the level of
adrenaline in his blood. For this study a catheter was first inserted
into each subject's arm so small blood samples could be drawn at periodic
intervals without the subject's awareness. The subjects were then asked
to detect occasional flickers in a dim light for a three how period. Most
of the subjects suffered a severe decline in their vigilance performance,
missing many flickers as their attention flagged. The level of adrenaline
in their blood stream varied directly with their accuracy--the highest
points in accuracy were associated with the peaks in adrenaline level.
Interestingly, for a few of the subjects no decrement in vigilance was

_ observed--and correspondingly the blood adrenaline level in these "non-
decrementers" also remained high throughout the study! These are findings
which have clear implications for selection research.

Light and Behavior

'let me give you one more example of an area of biopsychology that
could have important implications for personnel psychology, if personnel
psychologists were aware of it. John Ott is an expert on time-lapse
photography--perhaps the expert in time-lapse photography. You have seen
his work--motion pictures of trees and plants going through a year's cycle
in a minute or less. In the course of doing photographic work for some of
the Walt Disney nature films he discovered that he could not grow properly
colored plants in his greenhouse. He found that the problem was in the
color of the light the plants were exposed to. This led him to investigate
the effects of the power spectrum of light--not only its intensity but also

O
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its color--first upon plants, then animals. He learned some truly re-
markable things, which he has reported in several books and in a number
of scientific papers. His most recent book, Health and Light, is a
fascinating and impressive account of his findings. Most of us, and I
specifically include myself, are inclined to regard light very lightly,
so to speak, to make sure we have enough of it, then direct our attention
elsewhere. That is clearly a mistake, judging from Ott's work.

Before going on to the behavioral effects of light, let me cite
a few examples of the extraordinary effects upon measurable biological
phenomenon in animals of changing the spectral composition of a light
source.

When groups of C211 mice, which are highly susceptible to cancer,
were kept under pink ffourescent light, spontaneous tumors and other
bodily defects developed and the animals died at an average age of 7.5
months. By widening the spectrum under which other groups of C11 mice
were kept, a progressive increase in life span to an average agg of 16.1
was achieved.

Other studies show the sex ratio of animals bred under artificial
light can be highly dependent upon the coloration of the light. In
experiments on goldfish and chinchillas, for example, the percentage
of females could be varied from 20 per cent to 80 per cent by changing
from blue fluorescent to pink fluorescent light.

The light variable, then, can obviously have powerful effects on
hormones and other biochemical systems, but what about effects on
behavior, especially human behavior? Here we must depart from laboratory
observations and even anectdotal information. The information in Ott's
writings is sufficiently provocative to make human experimentation seem
very much needed. I am soon going to propose research designed to find
the effect of adopting Ott's lighting recommendations on the performance
of Navy personnel.

Ott notes that most of us nowadays are starved for ultraviolet
light energy. We tend to be ultraviolet deficient in the way that our
bodies can be deficient in a certain vitamin, and for somewhat similar
reasons. In the cave-man environment and for ages before, while our
bodies were evolving, almost all of the light we received was natural
sunlight, which contains a good deal of beneficial ultraviolet radiation.
Now our daylight is too often filtered through glass, which screens out
ultraviolet, and our artificial light contains very little energy at the
ultraviolet frequencies. Is this important?

Let me read to you a few paragraphs from Health and Light. I think
you'll find these few paragraphs, excerpted from pages 101 to 106, as
interesting as I did.

V-1.4
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While in process of trying to decide how much
ultraviolet to give the animals, my wife and I had
dinner one evening in a restaurant known as "Well of
the Sea," in the basement of the Hotel Sherman in
Chicago. As soon as we entered the restaurant I
noticed that there were black light ultraviolet lights
placed throughout the ceiling. They had been in-
stalled solely for ornamental purposes, to cause
designs on the waiters' coats, as well as the menus,
to fluoresce in the otherwise subdued light. The
next morning I went back to the restaurant with a
meter to measure the intensity of the ultraviolet at
various distances from the ceiling such as table
level and the eye level of the waiters as they
walked directly under the various light fixtures.

I also.wanted to ask the captain of the waiters
a number of questions. In view of the general con-
cern, especially at that time, regarding danger of
over-exposure to ultraviolet, I wondered how long the
lights had been installed and whether he had experienced
an unusually high turn-over among the personnel working
in the restaurant. I asked him if say of his men had
complained of any eye problem, skin cancer, or other
difficulties, such as sterility, which might be attri-
butable to working for long periods of time under the
black light ultraviolet. The captain told me that he
had espentially the same group of men working for him
as he had when they had opened the restaurant 18 years
before. He said that the ultraviolet lights had been
in use continually during that time, and that the
health record of his men had been so consistently
excellent that the manager of the hotel had checked
into the situation, with medical supervision, to try
to determine why this particular group of men was
always on the job, even during flu epidemics, when
other departments in the hotel would be short-handed
because of employees' illness.

I then talked to the manager of the hotel, who
told me that these men working in the "Well of the
Sea" seemed to be a particularly happy group--cour-
teous and efficient, and all seemed to get along well
together. He said no explanation had been found to
explain this, and that, at the conclusion of the
study, it was thought to be simply a coincidence that

this particular group of men should be so healthy and
content. I asked if the men had been given a health
check-up at the time they were hired. The manager
explained that this was not customary and that the men
just happened to be at the head of the list when the
waiters union was called on to staff the restaurant.
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On another trip to Florida I gave a lecture to
an advertising club, and after I had finished my talk,
Mr. Richard L. Marsh, manager of radio station WILE
near St. Pertersburg, told me of a similar situation.
He said that some of the staff at the radio station
had taken it upon themselves to try to brighten up
their surroundings in both the studios and the control
rooms by replacing the regular white fluorescent tubes
with those of a deep pink color. About two months
later, they began to have personnel problems. For
example, announcers began performing poorly on the air.
Everyone became irritable and consistently at odds with
management decisions and generally difficult to control.
Two resignations were received from employees without
any known reason for their wishing to leave other than
general "dissatisfaction with themselves and the staff.

Then, one morning one of the men said, "If those
pink bulbs aren't removed I'll go out my mind."
That sparked an immediate reaction, and that very day
all of the pink tubes were removed and replaced with
the white tubes. Within a week, as if by a miracle,
tempers ceased to flare, congeniality and a spirit of
working together began to redevelop and resignations
were withdrawn. The airwork imnroved, with mistakes
at a minimum.

Ott also gives many illustrations of the effect on behavior of
changing the color of the illuminating lights on fish and animals in
zoos, aquariums, and breeding ranches.

Men on submarines would make an extremely good group on which to
try the effects of full spectrum sightings. All we would have to do is
change the fluorescent tubes on the experimental subs and leave the others
alone. Would the dangerously low reenlistment rate on the subs go up?
Would there be less interpersonal frictions? Fewer-intta-petsonal pro-
blems? It would be fun to find out.

Enough. I hope I've convinced you that even though the biology
and psychology departments ray have occupied different buildings on your
campus, they may in real life be less far, apart than we thought.
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VISTAS OF ANALYSIS:

QUALITATIVE PREDICTION AND DECISION ANALYSIS

W. J. Moonan, Ph.D.

Historical Analysis Trends at NPRA: Models and Methods

Being a statistician, I would not be so presumptive as to predict,
future aspects of "psychology in the seventies". Rather, I would like
to put in perspective, some historical research,analysis procedures
carried on by workers in applied psychological research at NPRA from
1952 to the present. This period can be divided quite accurately into
three analysis eras. The first, from 1952 to 1962, I refer to as the
Correlation and Measurement Era wherein the primary model for analysis
was the normal bivariate model which provided the theoretical basis for
various types of correlation coefficients which were used in a myriad
of research problems experienced by the Bureau of Naval Personnel. In

the early part of this era, the desk calculator provided the only means
for computation, whereas in the later stages primitive digital computers
became available. Pe:haps it would not be amiss to state that the
major computer program was that which facilitated the computation of
mutual product-moment correlation coefficients based on incomplete infor-
mation for some of less than 40 variables. This program's crowning ac-
hievement consisted of producing correlation matrices relating the BTB
and final school grade for each of eight-none Class A Schools whose
sample sizes were usually less than four hundred.

The second era, from 1963 to 1973, I refer to as the Regression
and Systems Analysis Era. During this time the correlation coefficient
seemed to dwindle in importance and regression analysis models consti-
tuted the primary basis for analysis. It was during this time also
that systems analysis and operations research processes were used for
the first time at NPRA to help solve naval personnel problems. By this
time fairly large and efficient computer systems were available and
computer programs enabling the computation of regression analyses and
variable selection procedures were programmed. In this description I
have omitted many details and divergences from the major themes (corre-
lation and regression) I have alluded to. Distinctive among these ex-
ceptions is the experimental work carried on by NPRA and NPTRL. I would

expect that other chroniclers of NPRA would differ in detail from the
aforementioned exposition. However it would be surprising to have them
exhibit a categorization differing in spirit from that given above.

Future Analysis Trends at the NPRDC: Models and Methods

Judging from observed trends, present technology and apparent re-
quirements, I would designate the decade from 1973-1983 as the Decision
Analysis Era. The basis for analysis would be statistical decision
theory utilizing many different mathematical models (listed below) for
assisting top management in the Bureau of Navel Personnel in solving
complex personal problems. In this process I believe a new language,
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founded on decision and systems analysis, called the language of deci-
sion analysis, will be created for effectiively communicating between
research personnel and the Navy management structure. The types of
mathematical models to be utilized are:

1. Prediction Theory

2. Probability Theory

3. Mathematical Programming

4. Sequencing

5. Replacement

6. Allocation

7. Inventory

8. Dynamic Programming

9. Queuing

10. Competition

11. Routing

12. Simulation and

13. Game theory.

The digital computer will continue to be the basic arithmetic tool
as well as providing display information for real-time management deci-
sion making. Our task is to learn the language of decision theory and
to learn how to apply it in practical personnel problems. The key
elements of the language seem to be the following:

1. Decision making -- To understand that the intuitive basis for
actions can be supplemented but not replaced by mathematical
logic.

2. Uncertainty -- To understand that uncertainty or knowledge may
be encoded in the language of probability.

3. Complexity -- To understand how to describe direct and subtle
relationships.

4. Dynamics --

5. Economics --
allocation.

To understand how the present affects the future.

To understand the meaning of resources and their

-- To understand hcv to climb a hill you cannot

To understand how to structure in manipulable form.

6. Optimization
see.

7. Modeling --

8. Behavioral Science -- To understand that a major impediment to
rationality is not the lack of logical tools but the fear that
logic rsy expose inconsistencies and weaknesses.
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Some New Models and Methods of Prediction.

Prediction analysis is the mathematical-statistical process of making
inferences from what we already know (predictor variables or characters) to
something which we would like to know (criterion variable or category). The
domain of prediction analysis can be characterized by refering to the follow-
ing table:

TABLE 1

Types of Prediction Analysis

un
'Z
h

W
n

DEPENDENT VARIABLE

CRITERIA CATLGORICAL CRITERIA

METRICAL
PREDICTORS

REGRESSION ANALYSIS
Type A

DISCRIMINANT ANALYSIS
Type C

CATD:oRICAL
PREDICT")RS

ANALYSIS OF VARIANCE
Type B

ABCD ANALYSIS
Type D

r iloort ( , p. 543) ]

Types A, B and C prediction analysis have well known theoretical and
computational bases which were thoroughly studied and utilized during NPRA's
Regression Era. Type D predictions had not been extensively required
heretofore but now (circa 1972) research required a solution for an important
personnel problem. A hurried but thorough search of the literature showed
no adequate mathematical, statistical or computer solutions and furthermore
indicated (Lubin, 1950) that non-trivial approaches were infeasible and/or '

non-existent. Consequently, the only alternative was to develop a new approach.
This was accomplished ( Moonan 1972) thereby filling in an important quadrant of
Table I.

Subsequently, because the new methodology permitted the use of several
hundred qualitative predictor variables, a selection technique program,
CHAROSEL (Bowser, 1973) was developed. The CHAROSEL technique sequentially
selects qualitative predictor characters leading to better predictions.

Qualitative Prediction Details

The fundamental problem of analysis arose because tLe prediction problem
involved both qualitative criteria and predictors. The qualitative criteria
were usually "classifications" such as"

1. Types of achievement
2. Types of career patterns
3. Types of training history
4. Types of training classification
5. Types of recidivism
6. Types of drug users.
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The ABCD technique is not restricted, as in the discriminant function,
to two criterion category prediction problems. The predictor variables are
also qualitative and usually consist of responses of members of samples from
the populations of interest to background or other questionnaires and/or
responses to multiple choice tests. I have given the generic term "prediction
analysis" to cover both types of analyses commonly referred to as "regression
and discrimination" since both effect "predictions"; regression effects pre-
dictions of metrical criterion variable whereas discriminant analysis effects
predictions of a categorical criterion.

The remainder of the first part of this presentation will be concerned
with the theory, computer program and applications of the ABCD Technique and
CHARtrEL. The second part of the presentation will discuss a particular
formulation of decision theory and the application of this structure to an
important naval personnel problem.

Decision Theory

Statistical decision theory was originated about twenty-five years
ago by Abraham Wald. This theory had its precursors in the work of von
Neumann (1928) and in the work of Morgenstern and von Neumann (1947) and
has undergone new developments in the work of Savage (1951), Lindley (1965),
Bellman (1957) and others. What is decision theory? This theory deals with
the problem of decision making in the face of uncertainty. But since this
definition is not illuminating, let us say that the methods of decision theory
are universal, covering at least inductive reasoning, the design and interpre-
tation of scientific experiments and subsume the sciences of statistics and
operations research. Indeed, to some looked at most generously, decision
theory represents scientific method and has applications independently and
jointly in the fields of management and behavioral sciences.

THE DISCRIMINATION AND PREDICTION PROBLEMS

These problems are contrasted by the nature of the criterion variable.
The discrimination method is a procedure for deciding into which of the K
categories a new, randomly selected individual, known to belong to one of
the categories belongs. In the classical discriminant function analysis
proposed by Fisher (1936 and 1938), K was limited to two and the predictor
measurements were quantitative. The classical prediction problem is that
proposed by Fisher and others and exemplified in its most general case by
the multiple regression model, Johnson (1949). The linear discriminant
function (LDF) enjoyed wide application in the behavioral and biometric
science fields, but suffered from the fact that it could be applied only
to two category problems. This restriction was eliminated by C. R. Rao
(1952) and other Indian statisticians who generalized the LDF concept by
introducing new distribution, procedural and decision theory concepts into
the classification problem. These techniques have come to be known as
"Dispersion Analysis".

V-2.4
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A limitation inherent in all of these solutions was that they applied
only to predictor characteristics that were measurable and consequently
could not be used for problems wherein the available basic predictor
data was qualitative in nature. Esoteric techniques attempting to quantify
qualitative data have not proven useful. If they were, standard dispersion
analysis procedures would be more generally utilized. In personnel work
criteria are frequently categorical in nature and predictor data are most
generally available from questionnaires administered to samples of the
populations of interest. Table 2 illustrates the kind of qualitative predictor
data referred to.

TABLE 2

An Illustration of Qualitative Personnel Data

Active Duty Obligation Abe

1 = 6 months 4 = 4 years 7 = 17 years 2 = 22
2 = 2 years 5 = 5 years 8 = 18 3 = 23
3 = 3 years 9 = 19 4 = 24

0 = 20 5 = 25
1 = 21 6 = 26 or more

Race Religion

1 = White 1 = Protestant
2 = Negro 2 = Catholic
3 = Other 3 = Jewish

4 = Other
5 = None

Education Service Rejections

1 = 6 years or less 1 = never rejected
2 = 7 2 = USAF
3 = 8 3 = USA
4 = 9 4 = USCG
5 = 10 5 = USMC
6 = 11 6 = USN
7 = High School Graduate 7 = Combination 2 or 3
8 = 1 year college 8 = All
9 = 2 years college
10 = 3 or more years college

Because of the operational requirements, the ABCD Technique theory and program
necessitatfd the incorporation of provision for numerous criterion categories
and very large numbers of qualitative predictors generated through the use of
questionnaires.
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Approach to LDF Problems

Sir Ronald Fisher (1936) in his maximum likelihood deviation of the
LDF assumed that predictor variables are measured, available and multi-
variate normally distributed. The LDF was a two-category problem solution
and Fisher's idea was to form a single measurement, y, defined as a linear
function of the C measurable predictor variables. Thus

y= 11 t1 + 12 t2 + . . . + lc to

The analysis problem is to determine.the constants°11, 12, . . lc

such that the ratio of the between category variance to the pooled within
category variance is maximized. Fisher's contribution was to show how the
1-vector could be calculated. Classification or "prediction" is effected
by funding a value yo, such that if y were less than yo thkindividual
belongs to one category, or if y is greater than yo, the indlvidual belongs
to the other category. Fisher did not explicitly utilize the decision table
concept as a means of evaluating the LDF.

Approach to Type D Predictions

For any given Type D prediction problem the criterion categories and
the predictor charactera are specified, together with certain parameters
required by the program. The population of interest is sampled in order to
collectivise a subsample called, for our purposes, a "training sample".
The purpose of this sample is to "train" the program'by estimating the
probabilities of endorsement nf each level (alternative) of each predictor
character for every criterion category. The prediction is effected by
using a "cost of misClassification" matrix and posterior probabilities
of categorical membership estimated from the endorsement and Hayes' theorem.
The actual "prediction" is therefore a decision as to which criterion
category a sample member is associated and the decision is determined by
tndicating that category associated with the minimum expected cost of
misclassification.

These decisions are usually computed and assembled into a decision
table whose rows represent known categories of membership and whose
columns represent predicted categories of membership for members of a
testing subsample. The training and testing subsamples are usually inde-
pendent and large enough to accurately estimate endorsement probabilities
and probabilities of correct and misclassification. Ideally, the decision
table will contain frequencies only in its principal diagonal. Other
frequencies are indicative of poor prediction or misclassification,. The
output of the ABCD technique program lists, for each testing sample member,
the probabilities of categorical membefship as well as providing the overall
decision table.

QUALITATIVE PREDICTION: THEORY

In order to indicate the theory behind the qualitative prediction
process known as the "ABCD Technique" it is necessary to develop a certain
amount of notation. Let xa represent the choice of the ath alternative to
the cth qualitative character made by a representative sample member of
testing sample obtained from sampling the population associated the Okt"
criterion category. Also, let us represent the vector of all xa for a
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sample member by the symbol x. We can also represbent the endorsement ratio
probabilities estimated from the training sample by the symbol p(xi[ek)

We assume that there exist K criterion categories and that the probability
of a sample member from the kth criterion category responding to the cth
qualitative character is p(416k) . Assume futhermore that the qualitative
characters possess statistical independence (we shall comment further on
this assumption later). With this assumption the total probability of the
response vector x can be written as

gxfilok)p(Xlek)
c=1

Our interest, however, is not attached to p(X10k), but rather to the inverse
probability p (OkIX) which can be obtained by using Bayes' theorem (1963)
further assuming that we know the a priori probability of observing a member
of the kth category, p(0k) . Thus

P(Oklx) = P(Ok)P(X10k) .

k

E P(Ok)P(X1130
Kai

These K numbers are called posterior probabilities of category membership.
We assume also that our previous analysis has included the specification of a
K x K matrix called the costs of misclassification matrix, L(i,j), whose
non-main diagonal elements indicate the loss associated with misclassifying
a member, known to belong to the ith category, into the jth category. Using
L and the posterior probabilities we compute the Bayesian decision values

k
B(j) = E p(XI0J) . WO)

1=1

We make the decision L'(X) = g if B(g) < B(j), g # j, g,j = 1(1)K, meaning
that we make the decision that the member is a sample from the gth category
if B(') is the minimum of all B(j). The letters ABCD represent the acronym
"Attribute Bayesian Classification Decision" and because we use the Bayes'
decision criteria we designate the technique as "Bayesian". Actually, it is
doubly Bayesian since we also use Bayes' theorem to calculate the posterior
probabilities.

The Character Independence Assumption

The author was reluctant to utilize the character independence assumption
mentioned above because of his experiences in dealing with qualitative
variables. Frequently, they are weakly associated and the association is
usually poorly estimated. However, there seemed to be no tractable means
of computation if the assumption was not made and the decision to make it

was reinforced by noting in the statistical literature and comments from
other mathematical statisticians that "everybody dealing with multiple
qualitative characters in Bayesian decision theory makes that assumption."
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Actually, this is no justification but the decision to proceed with it
turned out to be wise since subsequent applications of the technique,
whether the data justified it or not, were relatively spectacular. Truth-
fully, I Aelt uncomfortable about it but have found no way to avoid it and
still provide an effective means for making qualitative predictions.

IMPLEMENTATION

The ABCD Computer Program

The ABCD technique was programmed as a computer program for the
NPTRL IBM 1130 system in 1972. The documentation for this program is
specified in reference Moonan (1972). The program was skillfully coded
in FORTRAN II by Mrs. Margaret Covher using analysis provided by Moonan.
The program utilizes an input form and requires input consisting of:

(a) The number of categories and p(9k).
(b) A cost of misclassification matrix.
(c) Endorsement ratio probabilities.
(d) Input forms.
(e) Data for the testing sample.

The output is a decision classification for each member of the testing
sample and an overall decision table indicating the probabilities of all
types of correct and incorrect classification of members of the testing
sample. An overall measure of the total costs of misclassification are
provided, and, at option cards containing the composite probabilities
p(X10k) for each member of the testing sample.

Applications

The ABCD technique computer program has been applied to various types
of problems among which are the identification or classification of:

(a) Undersea targets.
(b) Drug abusers.
(c) Naval personnel recommended or not recommended for reenlistment.

In the reenlistment example, the program made only three classification errors
for a testing sample of three hundred twenty-four men utilizing information
from a recruit temperament survey.

The program was also applied to the classical problem of discrimination
first presented by Fisher (1936). This problem is known as the "Iris Data"
problem for which three quantitative variables are available for classifying
iris plants into one of three types of iris:

(1) Virginica
(2) Setosa
(3) Versicolor

For this problem the quantitative variables were arbitrarily qualified. The
results of this application are shown below in Table 3.
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TABLE 3

Frequencies of Classification of the Iris Data

Assigned Classification

Vir Set Ver Total

Vii
True

Classification Set

Ver

Total

33 0 0

1 29 3

0 1

33

33

3: 33

34 30 35 99

For this. application, the percent accuracy is about 94%. Over a wide
variety of applications the percent classification accuracy has remained
surprisingly high even when both training and testing samples were com-
pletely independent. The program has been shown to be operational, easy
to use and relatively efficient. It has been surprisingly popular, being
applied for analysis in several different types of research projects.

Prediction Types C and C & D

The linear discriminant function of Fisher suffers from limitations
in its classical form. First it does not minimize costs of misclassification
and usual forms of its computer program do not produce a decision table or
decisions of categorical membership for each object in the testing sample.
Consequently, a new type C discriminant technique was developed by Moonan
(1972). This technique is called PGM: Probability of Group Membership, and
was devised to overcome the aforementioned objections to the LDF. The PGM
program works similarly to the ABCD program. However, it uses quantitative
rather than qt. litative predictors. The mathematical approach makes use 9f
a subroutine called DENS, Moonan and Covher (1972), which computes, for each
object in the testing sample, a multivariate normal probability density func-
tion for each category of the criterion variable.. These density functions,
when multiplied by the mathematical differential dx, L.epreseut probabilities
and therefore can be utilized to calculate posterior probabilities in the
same manner as ABCD. The differential elements divide out in this process,
therefore their use is purely formal. As indicated in Moonan (1973), the
analysis of covariance represents a solution to a prediction problem of type
ALB. Correspondingly, a new procedure, programmed as MIX, Moonan (1973),
contributes to the solution of tyre C&D prediction problems, i.e., problems
where it is desired to predict categorical membership from knowledge of both
quantitative and qualitative predictor variables.

Both the PGM and MIX computer progtems and their applications are
described in Moonan (1973).
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SELECTION PROBLEMS FOR QUALITATIVE PREDICTIONS

Soon after the ABCD technique program was operational, it became
Obvious that some procedure was required to select a subset of the quali-
tative predictor characters. This was necessary because the program
accommodated several hundred predictors and such sets were realized for
some applications. Obviously, it was desired to reduce the predictor set
to a smaller number of effective predictors if the quality of prediction
was not detrimentally affected. Table 4 shows various other types of
prediction techniques, each has its own individual variable selection
technique. Accordingly it was decided to devise a selection technique for
Type D predictions and to call the technique by the acronym CHAROSEL,
meaning selection of characters. The analysis for the program was devised
by Moonan with contributions and expert computer programming made by
Samuel E. Bowser.

The CHAROSEL Computer Program

The character selection feature invoked by CHAROSEL is obtained by
computing decision tables and associative objective functions for each
predictor character available. Thatcharacter with minimum objective
function is the first character selected. In the second stage, CHAROSEL
combines the first selected character together with each other available
predictor and selects the pair which produces the decision table minimum
objective function. That predictor chosen in combination with the first
selected character is then designated as the second. selected character.
This process is repeated sequentially until all available predictor
characters are exhausted or until the program terminates because of data
processing constraints.

An obvious objective function for the decision tables is an index
measuring the degree to which the decision Dables contain frequencies only
in their principal diagonal. Such an index, utilizing information theory
and ingenuity was devised by Bowser, and the optimal value of the-objective
function is unity.

The input to the program is similar to that required by the ABCD
Technique program. However, upon request, CHAROSEL will compute the
endorsement ratio tables from a training sample. The outputs are:

(1) A decision table for ea:h character selected.
(2) Objective function values, objective function changes,

percent correct decisions an3 change in percent of
correct decisions.

(3) Characters are listed in rank order as they are selected.

Endorsement ratios are punched and listed if they are calculated by the
program. The program is written in IBM 360/65 FORTRAN G and utilizes
375K slow core of an IBM 360/65. There are a few minor restrictions pro-
vided by Bowser (1973).

V-2.10
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TABLE 4
\

Selection TeLhill,p.n Summary

Type

Preui. '.'ion

Cla,s

Selection
Technique

Wo.1..ing

14 a I-, ..L7.0

A Regression Acc-retion &

Deletion

Johnson (1949, p. 331)

B Anova _Test of
Hypothesis

Snedecor (1962, p. 291)

B Binary
Assembly

& gegres!.,oll

Sequin Moonan & Pooch (1966)

A,B Binary
Assembly

Sequin II Moonan, Balaban &
Geyser (1967)

C

Line r dis-

CriMlnant
function

Mahalanobis

D'
Fao (1952, p. 252)

D

.

ABCD
-

CIIAROSEL

_

Mooilan & Bowser (1973)

Bowser (1973)
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Applications of CHAROSEL

The CHAROSEL technique hai not been previously available but has wide
applicability for research and other problems concerned with predicting
categorical membership from knowledge of other categorical information.
Some recently proposed applications include:

(1) The identification of potential hijackers of commercial
aircraft.

(2) The identification of autistic children.
(3) The identification of stroke victims who can or cannot

be relieved of paralysis by means of a cerebral operation.

The program is applicable to many problems of medical prognoses and dia-
noses. At NPTRL, CHAROSEL has been utilized for several naval personnel
project analyses. Table 5 provides a summary of these applications. If
allowed, CHAROSEL will select all available characters sequentially. In
this process, an unusual phenomenon occurs, in that as the number of
characters increases, the objective function value usually decreases to a
point and then increases slightly showing that the addition of information
does not always increase qualitative prediction. A similar phenomena was
noted in an item selection procedure called Sequin, Noonan and Pooch (1966)
and in regression analyses. The CHAROSEL output also assists as a "theory
generator" in that the most discriminating characters are selected early
and may be collectively members of the same class of variables.

Options to Assist Applications Analysis

The research worker who uses CHAROSEL has considerable freedom with
regard to the type of procedure he wishes to utilize with this program.
Experience has shown that such freedom is bah desirable and necessary for
programs intended to be utilized with a wide variety of applications and
data sets. The options available are described as follows:

1. The endorsement ratios, p(410), may either be supplied to the program
by the user or the program will calculate them from sample data. This
implies that the user need not dichotomize his data into both "training"
and "testing" samples, but rather, may treat his data as one conglomerate
sample, partitioned only with respect to criterion categories.

2. A limit may be given for the maximum number of variables which are
"missing" on a sample member. For example, if the user specifies 5 for this
parameter, the program will ignore any sample member with 5 or more missing
variables in his record set. Missing data are allowed for by the program
by utilizing one of the a -alternative levels as the missing data level.

3. Certain designated predictor variables may be forced to be utilized
initially in the variable selection process.

4. If desired, the user may instigate a cross-validation analysis by
using variables selected by CHAROSEL and then using the ABCD Technique
program with another sample.
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5. The program utilizes an input form and a training or conglomerate
sample; data may be entered either on cards or magnetic tape.

CHAROSEL Restrictions

The program is not completely amorphous but does impose the restrictions
noted as follows:

1. The training or conglomerate sample size is required to be less
than or equal to 500 members,

2. The number of criterion categories must be less than or equal to 10.

3. The number of a-alternative levels for each predictor character must
be less than or equal to 10 (including the missing data level).

4. The number of predictor characters is limited by IBM 360/65 core
size. The present operational program is restricted to a maximum of 200
predictor characters.

5. The present version of the program is operational only on an IBM 360/65
computer system and uses a core size of 375 K bytes.

6. Although the program has been utilized successfully for several
applications, in the opinion of the author and the programmer, it is not
sufficiently shaken down to the point whereby it could be utilized, without
concern, for any data set. Consequently, the program is considered semi -
proprietary. Prospective LOD users may arrange for program execution through

(a) Commauding Officer, NPRDC,
(b) The Personnel Utilization Directorate, and
(c) Director, Computer Applications Department. Other

potential users should contact the author.

SUMMARY OF QUALITATIVE PREDICTION PRESENTATION

Three eras of analysis were identified during the history of NPRA, NPTRL
and NPRDC. These eras were the correlation, regression and decision
analysis eras. The latter, has only recent birth and is expected to continue
for the next decade. During this initiation, it was recognized that statisti-
cal theory, local analysis and computer programs were unavailable for solving
a certain class of prediction problem (Type D). An efficient solution to this
type of problem is essential since this problem class is expected to occur,
and indeed already has occurred, in naval personnel research activities. The
solution to this problem was developed by the author in 1972 and suhsequently
realized that a character selection procedure was required to effectively
utilize ABCD. Consequently, another computer program, "CHAROSEL," was
devised by Noonan and Bowser, for character selection problems. Both programs
are described in detail in this report.
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PART B. DECISION PROCEDURES

Geniuses of Decision

Many men have made significant contributions to scientific decision
making in the twentieth century. Among these are a few standing head and
shoulders above the rest with respect to their contribution. One of these,

John von Neumann, a Princeton mathem_aician, made an early contribution
(1928) formulating the basis fdr the "theory of games" which formed a basis
for future developments in decision theory. von Neumann also made contri-
butions toward the development of modern digital computers and, in fact,
was honored by having the first Rand Corporation computer which he designed,
named in his honor (Johnniac). The next stage of the development was taken
by Abraham Wald, a Rumanian immigrant and ultimately Professor of Mathema-
tical Statistics at Columbia University. Wald developed the subject of

statistical decision theory (1950) which formed the mathematical basis for
most subsequent developments in decision analysis. Wald's contribution was

to place, on a rigorous basis, a useful theory of processes for making
decisions in the face of uncertainty about the future, thereby relieving
mankind of the obligation (real or imagined) of consulting soothsayers,
sibyls, cards, etc., for advice for good decision making. Interestingly

enough, because decision making is still complex, there still exists a need
for auxilliary help in spite of the newly-created decision tools. For ex-

ample, the Air Force has the Rand Corporation, and other more private agen-
cies such as Mathematica, RAC, Systems Development Corporation, and others
stand by to assist their clients in the decision making process. von

Neumann collaborated with the economist Morgenstern (1947) in writing one
of the most significant books of the modern technological era. This book,

together with Wald's (1950) Statistical Decision Functions, will undoubtedly
rank among the major scientific contributions of the first half of the
twentieth century. It would be remiss not to include the name of Richard

Bellman among our list of decision geniuses. Almost single handedly he
developed the theory of dynamic programming which is a theory of making
multi-stage decisions. Futhermore he has contributed, by 1961% 15 signi-

ficant books and over 400 mathematical research papers--a truly prodigous
effort. Dynamic programming in itself is a major contribution since it
provides solutions to decision problems otherwise impossible or extremely
difficult to solve.

Decision Making, Decision Theory and Decision Analysis

For hundreds of thousands of years, mankind has been making decisions
without scientific assistance. We all realize, as history illustrates, that

the quality of these decisions differ considerably. In recent years it

has been realized that decision making may be described by a six-step pro-
cedure of the following form:

V-2.15
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1. A point in time, called the Decision Point exists when the
decision maker experiences a need for making a decision.

2. Then, the process of Exploration occurs when the decision maker
considers and contemplates about all possible alternative actions open to
him at the decision point, and acquires necessary facts and information.

3. During the process of Evaluation, he makes clear to himself the
implications, values, utility, advantages and disadvantages involved in the
alternative actions.

4. A tentative selection of an alternative is made during the Choice
phase.

S. During Clarification the decision maker examines and reflects upon
the tentative selected action to ascertain the wisdom of making it.

6. The final step occurs when Action is taken. We note that a
decision is not a mental commitment to follow a course of action but rather
the actual pursuit of that course of action.

It is enc,.ragi.% and interesting to note that decision making and
decision concepts have been and are being developed and applied to voca-
tional decision making problems of high school and college students. In

fact one of our conference speakers, Professor David Tiedeman, has been
an early and long standing contributor to this effort. Some of this
research has resulted in guides, computer programs, or manuals to be followed
by high school students in planning their educational careers. The following
references are indicative of their attempts. (Katz, N. B., (1971); Miller
and Gelatt, (1971).]

These aspects, Exploration, Evaluation, Choice, Clarification and
Action are symbolized and formally interrelated with mathematics in statisti-
cal decision theory.

The structure of decision theory has as many interpretations as there
are interpreters. The following specification seems, to the author, a
sufficiently simple and reasonable one. Our intention is to first char-
acterize this structure and then to apply it to a naval personnel problem.
The structure may be characterized as follows:

1. Specification of the Feature of Uncertainty. This includes the
identification of the possible States of Nature (0). With respect to any
decision problem the set of "States of Nature" is assumed to form a mutually
exclusive and exhaustive listing of those aspects of nature which are rele-
vant to the particular choice problem and about which the decision maker
is uncertain. Although this characterization is quite vague, there is often
a natural enumeration of the possible pertinent states of the world in
particular context. We assume there is a "true" state of the world which
is unknown to the decision maker at the time of choice or which is operating
to produce results of observed events.
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2. Determine information, X which is available about 0. X is called
the Record Set which may be obtainfd by observation, questionnaire or
experiment.

3. Relate information, X, to that which is uncertain, 0. This is
usually done in terms of probabilities or probability density functions,
p(X10).

4. Specify the possible courses of action (a).

5. Determine the payoff or loss table, U = u(0, a), associating a
payoff or loss with each possible action with each possible 0.

6. Relate the information available, X, to the posssible actions,
thereby specifying each X to an action: P X U = S = s(X,a). This process
specifies possible strategies or policies (n) and is called "selecting
a possible decision procedure."

7. Evaluate the "worths" of each policy including their admissibility
and thereby look for uniformly best policies.

8. Select a decision criterion for choosing a single admissible
policy.

9. Apply that criterion to select a policy for action.

O

10. Carry out the policy selected, thereby making the decision required.

Decision analysis is a-logical procedure for balancing the factors
that influence a decision. The procedure incorporates uncertainties, values
and preferences in a structure that models a decision. Thus, the aspects
of decision analysis are more formal than decision making but constitute
a structure of decision theory somewhat different from that presented above.
This decision analysis procedure is advocated by Howard (1966) and he pro-
vides the following outline of the process.

I. Deterministic phase

1. Define the decision
2. Identify the alternatives
3. Assign values to outcomes
4. Select state variables
5. Establish relationship at stag variables
6. Specify time preference analysis:

(a) Determine 'dominance to eliminate alternatives

(b) Measure sensitivity to identify crucial state
variables.

II. Probabilistic phase

1. Encode uncertainty on crucial state variables

Analysis: Develop a profit lottery
2. Encode risk preference

Analysis: Select best alternative
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III. Post-mortem phase

Analysis: (a} Determine value of eliminating uncertainty
in crucial state variables

(b) Develop most economical information-gathering
program

To set these three approaches in perspective it seems inappropriate
to use "importance" of a problem as the criterion for using decision
making, decision theory or decision analysis procedures as the basis,for
analysis. However, an aspect called "complexity" seems more appropriate.
We may, therefore, relegate our most simple problems to the procedures of
decision making and our more complex problems to either decision theory
or decision analyses procedures, the distinction perhaps being based upon
the thoroughness by which the analysis should be completed.

Illustration: Personnel Policy Making with Decision Theory

The problem used here to illustrate the procedures of decision theory
is a real problem faced by the Bureau of Naval Personnel. The official
title of the project is "Early Identification of Potential Drug Abusers"
whose short working title is ID Drug Abuse (Project number 521.005.01.090).
As specified by the Project Director, Target #4, Goal #11 is to "develop
predictor scales for use in the selection, identification of good rehabili-
tation risks and in the evaluation of preventive drug abuse programs." The
analysis approach to the scale development is intended to be achieved through
the use of the ABCD Technique and CHAROSEL using available record sets from
abstainers and two types of drug abusers. For our illustrative purposes
we shall restate the project objective to be that of "to determine the
'optimal' personnel policy for handling identified abstainers and drug
abusers among enlisted naval personnel." We set up this "straw man" only
to illustrate the effectiveness of decision theory for creating personnel
policies and to promote such research capability.

The Problem to be Considered

The problem to be considered is that of finding an "optimal" personnel
policy. By the word "optimal" we mean here the selection of one of.the
admissible policies by means of an auxilliary decision criterion. By the
term "policy" we mean the specification of an action for each possible value,
in the record set Xor a reduced record set.

The Uncertainty Feature

Through the use of the ABCD Technique, all the 139 characters in the
record set (consisting of hlographical and opinion data information) are
reduced to a single decisilin variable, X, which takes on three values:
X' 1, X2 = 2 and X3 . 3 These numbers are used to decide if a
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member is one of three states of nature (0). The states are as follows:

01 = Abstainers from drug involvement
02 = Minor drug involvement termed "Yecreational"
03 = Hard drug involvement.

The feature of uncertainty is that we are uncertain as to whether or not
the X variable correctly identifies the classification of the member.

The Available Information

The available' information about 0 is summarized into a single variable
called X which can take one of three values. This variable is in fact a
summarization of data from a member which consists of 139 biographical
items and opinion responses. A biographical item might merely say

Which of the following alternatives characterizes your
homelife situation during early childhood?

1. Lived with both natural mother and natural father.
2. Lived with natural mother only.
3. Lived with natural father only.
4. Lived in foster home.
5. Other.

An opinion item might be

Marijuana is addictive.

1. Agree
2. Disagree
3.

The information, X, specifies a decision, made by the ABCD Technique, as
to the classification of the member whose data was used for the record set
in the analysis.

The Uncertainty - Information Relation

From our previous studies, we determine probabilities associating
the possible states of nature, 0, with the record set, X. This information
has been obtained from a testing sample completely independent of a training
sample used to estimate the endorsement ratios p(Xal0). The probabilities
are summarized in Table's.

TABLE 6

RelatiohOip of Record Set and Uncertainty Feature
(Probabilities)

DECISION CATEGORY

X = 1 X = 2 X = 3

0.890
0.109

0.063

340

0.066
0.783

0.114

0.044
0.108

0.821

act V-2.19



Some Feasible Personnel Actions

When considering what course of action to take with a member identi-
fied as one of the 0's an administrator has a wide variety of actions avail-
able to him. For illustrative purposes we have restricted this list to 8
actions specified in Table 7. These actions cover those which first occur
to the mi!d and include the possibility of taking no action or utilizing a
composite action composed of simple actions.

TABLE 7

Action Set for Drug Involvement Problem

Action Acronym Description

dl NULL

EDUC

TRAM

MLR

PUNT

DI:2

RD)R

REMB

Take no action.

Enter man in dru.i education
program.

Transfer man to another
non - critical billet.

Enter man in medical-psychological
therapy program.

Threaten or actually punish man
with dIscipliaary measures.

Discharge man from naval service.

Composite policy combining actions
a2 and at,.

Composite policy combining actions
al, and a6.
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The Payoff Matrix

In this problem, as in other decision theory problems, there is a
requirement to specify a payoff table which quantifies the value or utility
of each possible action for each state of nature. This quantification is
a personal one on the part of the decision maker and is sometimes quite
difficult. Various schemes for this type of problem.have been proposed,
including those of von Neumann and Morganstern (1947), Mosteller and Nogee
(1951), Howard (1967), and Curtis (1967). The author has also developed
a simplified procedure described in Moonan (1973). That payoff table,
devised by the project director and staff, appears as Table 8.

TABLE 8

Drug Involvement Payoff Table

Action 01 02 03

,NULL 300 300 120

EDUC 395 390 315

TRAN 195 220 380

THER 335 - 330 320

PUCI 175 220 275

DISC 120 100 250

REOR 190 270 310

REHAB 130 200 390

Some Personnel Policies

Because we have three possible values of the decision variable and
8 possible actions (A), we theoretically have available to us 83 = 512
feasible personnel policies. Of course, we shall not consider all of
these here but shall merely specify an arbitrary number, which we take to
be 10, as indicated in Table 9.

These 10 policies represent a reasonable consideration of the total
512 policies available.

Policy Worths

It i' possible, using Tables 6 and 8 to assess the "worth" of a policy,
II, when the state of nature is Ok. The formula for the worth is provided by

V-2.21
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W(n, 0) = Z U {a(x), ok) p(Xrek) .

x
For example,

W(¶1, 01) = 395 (.890) + 395(.066) + 195(.044) = 386.2 .

This, and other worths are indicated in Table 9.

TABLE 9

Some Possible Decision Policies and Their Worths

Policy Actions Policy Worth

01 02 03
Admissible
Policies B(w,a)

ni a
2
,a

2
,a

3
386.2 371.9 368.4 379.28

P2 a ,a 301.6 361.8 355.7
1 2 3

73 a ,a ,a 395.0 390.0 315.0 379.30
2 2 2

114 a ,a ,a 292.5 289.2 341.7
1 1

a ,a ,a 301.4 367.2 298.2
1 2 7

116 a ,a ,a 298.3 348.9 249.0
1 2 G

n7 a ,a 392.4 383.5 315.1 376.2
2 2 4

718 a ,a 185.4 209.8 290.4
7 8 5

ny a ,a ,a 318.1 237.4 306.7
14 5 7

1110 1 ,a ,a 187.8 202.2 389.4 227.8
3 8 8

Admissible and Inadmissible Policies

Inspection of Table 9 shows that we can dismiss, as unsound, some of
the 10 policies. For example, policy n2 has worths which are each smaller
than the corresponding worths of policy nl . Consequently, it would
therefore clearly be more valuable to adopt policy ni rather than policy__

`n2 for any possible state of nature. We use the term inadmissible to
describe a policy, n, which is such that, for suite other policy n'

W(n' 01) < W(ns'61)..
W(n, 02) < W(n',02)
W(n, 03) < WW,03) .-

with strict inequality for at least one.of'01, 02 or 03. As noted in
Table 9 policies n2;' n7, n5, n6, ng and, n9 are inadmissible whereas we have
4 admissible policies; ni, ¶3, n7 and tlOr. 'Consequently, we have na
uniformly best policy and in order to select an "optimal" policy, we either
'must utilize additional information'or appeal to a supplementary decision
criterion. .71.
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good classification accuracy, a computer can be programmed to list all
possible response patterns to the 5 or 6 characters and indicate to field
administrators which course of'action should be followed for each response
pattern.

SUMMARY QF'DECISION ANALYSIS PRESENTATION

This section began by noting the, contributions of von Neumann, Wald,
and Bellman to modern decision analysis and by contrasting the structures
of decision making, decision theory and decision malysis, the latter
expected to be the primary procedural model for administrative decision
making associated with EADC personnel research during the next decade.

A particular naval personnel problem was selected to illustrate the
structure of decision theory and to provide an educative example for general
consideration. It is expected, however, that the more useful model will be
the decision analysis model, although they are highly related. The intent
of the analysis was to specify a "personnel policy" which could be utilized
routinely for handling naval enlisted personnel identified as belonging
to one of three states of drug involvement by a technique developed by
the author. One concomitant benefit derived from the application of either
decision theory or analysis models is that their technical terminology
provides a convenient and effective language for conveying the objectives
of naval management quickly and effectively to personnel research workers.
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RECENT AND PROJECTED DEVELOPMENTS

IN

ABILITY TESTING BY COMPUTER

James R. McBride

f.nd

David J. Weiss

A w::.de variety of conventional paper-and-pencil ability tests is

employed in military and industrial settings to provide information
needed for personnel selection and placement decisions. Even tHe best
test or battery represents a compromise to some degree. Long tests, or
batteries of shorter tests, provide fairly precise information at the
expense of testing time. Shorter tests require less time, naturally,
but provide relatively imprecise information about persons.

Errors of measurement or of classification are potential sources
of waste of money or loss of organizational effectiveness; this state-
ment's truth value probably increases as a function of the size of the
organization, and ha, obvious implications for an organization the size
of the Navy. The armed services--or any large industry--have a vested
interest in improved personnel testing from an economic point of view.
Social considerations today require that interest to be extended to a
social viewpoint as well; people, as well as the organization, need to
be considered. In the past, paper-and-pencil standardized group tests
have served employing organizations fairly well, from the dollar-and-dimes
viewpoint - -but improvement would certainly not be unwelcome. Today, as

e'in the past, such testare under scrutiny by persons seeking to upgrade
their "fairness" to individuals, and to minority groups within the
society. Criticism from these quarters is not often psychometrically or
statistically sophisticated--neither is it always unfounded--but its
sheer volume may be compelling.

Any consideration of how standardized tests may be improved--from
either the psychometric or the social viewpoint--ought to consider their
general limitations. One weakness of such tests is the requirement for

a human auministrator: humans vary; administrator variability along
certain dimensions has been suggested to have differential effects on
examinee performance (Mandler & Sarason, 1952). Another problem is the
answer sheet, which has been shown to affect performance in several ways,

differentially for different groups (Gordon, 1958; Hayward, 1967; Clark,
1968; Nitardy, Peterson, and Weiss, 1969). The sequence of presentation
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of test items in terms of the difficulties of the items, and the
presence of time limits have both been found to affect test performance
differentially across anxiety levels, and thus probably across ability
(Klosner & Gellman, 1971; Sax & Cromack, 1966; MacNichol, 1956).

The strength of the standardized paper-and-pencil test lies in its
constancy: it may be thought of as a set of highly standardized stimuli
to which the examinee must respond. In that strength resides a limita-
tion also. To the extent that the level of difficulty of a test is
inappropriate for the ability levels of some examinees, the quality of the
resulting measurements must be questioned. Boredom, fatigue, and guessing
effects are all hypothesized to be related .to the degree to which test
difficulty deviates from individual ability (Nunnally, 1967). Several
researchers have concluded that the precision of measurement is not inde-
pendent of score level (Baker, 1964; Lord, 1957, 1959, 1970); but precision
is dependent, at least fa part, on the true ability level of the examinee
relative to the ability level of the test (Lord, 1970, 1971a, b, c, d).
Furthermore, standardized tests are generally constructed to yield a
specified distribution of scores within the standardization group. Such
tests may not be sensitive to the distribution of the underlying ability
in other populations, or may have their utility restricted by constructing
them to yield, say, a normal distribution.

An adaptive test--a test that tailors itself to the ability of the
examinee, which does not try his patience with too many easy items, nor
his imagination with too many overly difficult ones, nor his stamina with
just plain too many items--ought to be fairer to the individual and should
yield more accurate measurement of abilities which deviate from the mean
(Lord, 1970, 1971a, b, c, d). The state of the art in computer science
today permits such a test to be administered by a computer. Computer
administration offers all the advantage of adaptive testing, can eliminate
such sources of error as administrator variables, answer sheets, and time
limits, and yet retains the standardized stimulus and objective scoring of
conventional tests.

During the remainder of my discussion this morning, I will present
to you five different strategies for adapting the test to the individual.
I will consider, rather briefly, the rationale, advantages and weaknesses
of each, and the research which has been done on each, then go on to
describe briefly the program of computerized testing research being con-
ducted under ONR support at Minnesota.

Strategies of Adaptive Testing

The adaptive testing strategies with which our research is concerned
can be broken down into five general categories. Within each category is
a very wide latitude for variations on the general theme. The five, as we
have named them, are:

3 *;n
350

V-3.2



S
T
A
G
E
 
2
:

1
1
1

M
E
A
S
U
R
E
M
E
N
T

A
 T

W
O

-S
T

A
G

E
 T

E
S

T

S
T
A
G
E
 
1
:
 
m
&

R
O
U
T
I
N
G
 
M
i
r

R
O
U
T
I
N
G
 
T
E
S
T

1
0
 
i
t
e
m
s

p
.
6
2

n
u
m
b
e
r
 
c
o
r
r
e
c
t

L
E
A
S
T
 
D
I
F
F
I
C
U
L
T

L
E
S
S
 
D
I
F
F
I
C
U
L
T

M
O
R
E
 
D
I
F
F
I
C
U
L
T

M
O
S
T
 
D
I
F
F
I
C
U
L
T

M
E
A
S
U
R
E
M
E
N
T
 
T
E
S
T

3
0
 
i
t
e
m
s

M
E
A
S
U
R
E
M
E
N
T
 
T
E
S
T

3
0
 
i
t
e
m
s

,
M
E
A
S
U
R
E
M
E
N
T
 
T
E
S
T

3
0
 
i
t
e
m
s

M
E
A
S
U
R
E
M
E
N
T
 
T
E
S
T

3
0
 
i
t
e
m
s

p
.
8
9

p
.
7
3

p
.
4
6

p
.
2
4

1
i

i
i

1

F
I
G
U
R
E
-
1
.

S
c
h
e
m
a
t
i
c
 
d
i
a
g
r
a
m
 
o
f
 
a
 
s
i
m
p
l
e

t
w
o
-
s
t
a
g
e
 
a
d
a
p
t
i
v
e

t
e
s
t
.

S
t
a
g
e
 
1
 
i
s
 
a

1
0
-
i
t
e
m
 
r
o
u
t
i
n
g
 
t
e
s
t
.

S
t
a
g
e

1
 
s
c
o
r
e
 
d
e
t
e
r
m
i
n
e
s

w
h
i
c
h
 
o
f
 
f
o
u
r
 
3
0
-
i
t
e
m
 
m
e
a
s
u
r
e
-

m
e
n
t
 
t
e
s
t
s
 
t
h
e

e
x
a
m
i
n
e
e
 
w
i
l
l
 
t
a
k
e
 
a
t
 
s
t
a
g
e
 
2
.



1. two-stage tests

2. flexilevel tests

'3. pyramidal models

4. Bayesian strategies

5. the stratified test

What distinguishes one from another is the logic by which subsequent
test items are selected for presentation to a testee.

Two-stage

The simplest adaptiVe testing strategy is the two-stage model.
Essentially this consists of two sub-tests to be administered to any
testee. On the basis of his score on the first test, the examinee is
classified roughly as to his ability level. Following classification
he is administered a second test, this one appropriate to the general
level of ability at which ne has been classified. Figure 1 schemati-
cally illustrates a two-stage testing strategy. Stage 1 is a 10-item
routing test. Stage 2 has four "measurement" tests, each appropriate
to a different level of ability. A score of 0, 1, 2 or 3 on stage 1

results in being administered the easiest measurement test. An 8, 9,

or 10 on the stage 1 test routes the testee to the most difficult test,
while scores of 4, 5, 6, or 7 route to the measurement tests of inter-
medidie difficulty. It should be noted here that the examinee does not
observe this routing process. Under computer administration it is done
automatically, with no discernible interval between stages. In the

case illustrated here, forty items are administered sequentially to any
testee as though they were one test.

The routing test may be of any desired length, of course; nor is
there any arbitrary restriction as to the number of levels of measure-
ment tests. Practical considerations provide the only constraints.

The first reported study of two-stage testing was that of Angoff
and Huddleston in 1958. While Angoff and Huddleston did not actually
route testees, their design was such that the effects of routing could
be studied as if it actually occurred. They used 40 and 30 item verbal
and mathematical routing tests, to route.to one of only two slightly
shorter narrow-range measurement tests. In other words in two different
ability domains, they classified examinees as high or low, and administered
the appropriate level of measurement test. They compared their results
with conventional "broad range" ability tests, and found the narrow
range tests to be more reliable for the appropriate level groups than were

the broad range tests. They also found slightly higher validities for
the narrow-range tests than for the broad range tests, using college GPA
as a criterion.
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Cleary, Linn and Rock, in a series of related papers, reported
the results of some "real data" simulations of four different two-stage
strategies. They used the responses of 4885 students to the 190 verbal
items of'ehe SCAT and STEP tests; these they analyzed as if each of the
four adaptive strategies had been used, employing subgroups of the same
items. Results were reported in terms of correlations with scores on the
parent test (Cleary, Linn and Rock, 1968 a, b) and in terms of correla-
tions with an external criterion (Linn; Rock and Cleary, 1969)--scores
on two well-established conventional tests taken a year later. Without
going into detail on the four strategies, let me summarize some results
of particular interest here. One finding was that the much shorter two-
stage test correlated highly enough with total score on the parent test
to suggest that drastic reductions in test length could be made with
little or no loss of accuracy of measurement (Clery, Linn, and Rock, 1968b).
To achieve the same accuracy as their best strategy, a standard test would
require a minimum of 35% more items. The Linn group's validity studies
against the external criterion were even more favorable to the two-stage
procedures (Linn, Rock, and Cleary, 1969). In general these studies by
Cleary, Linn & Rock agree with the results of Angoff and Huddleston's
study. The adaptive procedures appeared to result in higher reliabilities,
higher correlations with parent tests, and higher validities against
external criteria than conventional tests of the same length.

A theoretical study by Frederic Lord (1971d) of "over 200 two-stage
testing procedures" produced the findings, under rather rigorous formal
assumptions, that the best two-stage procedure provides almost as much
"information" as a standard peaked test does at the mean ability level,
and that as ability deviates from the mean the two-stage procedures yield
better measurement, with the advantage increasing with the amount of
deviation.

One problem unique to the two-stage strategies is that of mis-routing,
or errors of classification. Both Angoff and HuddlesZtm, and Linn et al.,
experienced about 20% misclassification by the routing tesi:51.

Multi-stage Fixed Branching:Models

Two-stage tests are conceptually the simplest adaptive tests. One
way of looking at them is as a two-stage fixed branching procedure.
Slightly more complex in structure are what may be called the multi-stage
fixed branching strategies, two of which I shall discuss: the flexilevel

design and the pyramidal, or treet-structure designs.

Flexilevel tests

I have already mentioned that one potential benefit of adaptive tests
is reduction in tesp length. The flexilevel test, developed by Frederic
Lord of Educational Testing Service (1971a) essentially uses a fixed
branching procedure and a fixe0 number of.items to estimate the examinee's
score on a test consisting of double the number of items he has encountered.
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Figure 2 illustratLs the construction of a flexilevel test in which each
examinee will answer exactly eight items. The test is composed of fifteen
items arranged in order of difficulty. Item 1 is the easiest item in the
test, item 2 is slight's more difficult, and so on up to item 15, the most
difficult item. Each item is more difficult than the one preceding it by
some fixed increment of ditficulty, called the step size. Item 8 is the
item of median difficulty and everyone is administered this item first.
Think of item 8 as the first stage of a sequential procedure. At every
stage, correctness of item response determines the next item to be admini-
stered. Every time an item is answered correctly, the examinee is routed
to the next more difficult item not already encountered. Answering in-
correctly routes him to the next less difficult item not yet taken. The
procedure terminates when he has answered eight items.

Figure 3 indicates the progress of three hypothetical examinees through
the test, along with the scores they would be assigned by one scoring
scheme. Under this scheme, which is too intricate to go into here, the.e
are exactly 16 possible scores obtainable. on the basis of 8 stages. In
other words, the same number of discriminations among examinees is possible
as would be possible in a 15-item conventional linear test..., but qnly 8 items
are actually administered to'any,testee.

Lord (1971c) performed a theoretical comparison of a 60-stage
flexilivel test, a 60-item conventional peaked test and a linear test
designed to discriminate at two points on the ability continuum. His
analyses found that the flexilevel yields more information throughout the
ability range then does the test designed to discriminate at two points.
The conventional peake4 test provided more information around the meau, but
the flexilevel was superior beyond 1 standard deviation from the mean. In
other words, the flexilevel test yielded more accurate measurement for the
30% of the population in the tails of the assumed normal distribution.

Lord's findings, of course, are theoretical and not generalizable
beyond the rather restrictive assumptions under which they were obtained.
Nonetheless, the flexilevel test represents a savings of approximately 50%
of testing time--a benefit sure to inspire empirical investigations of its
practical utility.

One objection to Lord's flexilevel was that it is proposed as a paper-
and-pencil test requiring a self-correcting answer sheet and an elaborate
set of instructions. This objection is overcome by computer administration
of it, which requires nothing of the examinee except his item responses.

A more cogent objection to the flexilevel scheme is its rectangular
distribution of item difficulties, with only one item at each difficulty
level. Since the order of arrangement of the items is all-important, minor .

errors in item scaling may cause undetectable deviations from the theoretical
psychometric structure of the test, which would constitute a source of error
variance. A further restriction in the flexilevel model is that all items
have equal discriminating power - -a specification that is difficult to fulfill
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in actual test construction.

Pyramidal Models

An adaptive test design that comes closer to overcoming some of
the deficiencies of the flexilevel test is the pyramidal test. A single
pyramidal design is shown in Figure 4. This one has ten stager., for
illustrative purposes. Each stage is represented by a horizontal row of
items, each shaded block represents an item, and each column represents
a difficulty level. The easiest items are at the left of Figure 4 with
each level to the right being a more difficult one Li"e the flexilevel,
this design features a fixed number of stages, with one tem administered
per stage. But in the pyramidal model the distribution of item difficulty
is not rectangular but unimodal and symmetric.

Each examinee begins the test with an item of median difficulty.
At each stage the correctness of his response determines the routing.
Three hypothetical examinees' performances are depicted in Figure 4. Note
that a correct answer at any stage routes the testee to the next more
difficult level at the next stage. An incorrect response sends him to the
next easier level. Testing terminates when there are no more stages to
progress through. -

The relative complexity of the pyramidal design makes possible an
almost endless number of variations on the theme. These can be considered
in terms of step size, offset, number of items per stage, branching algo-
rithms, termination rules and scoring formulae. Step size refers to the
difficulty increment between two adjacent difficulty levels. This may be
constant, or may vary as desired. Offset refers to the number of levels

crossed from one stage to another. The simple design illustrated in
Figure 4 used an "up-one, down-one" offset formula, but acme other formula
might have been employed--for example "up-two, down-one," in which a
correct answer routes the examinee two levels up, but a wrong answer routes
him down only one level.

Some pyramidal designs utilize two or more items per stage, with
subsequent routing prescribed in terns of the number right at that stage.
In such a design a manifold branching algorithm might be employed --with
three or more oranches at each stage rather than the two shown in our
example. Another branching algorithm might be based on which wrong answer
was given to a multiple choice item. It should be obvious by now that
considerable complexity is available among the mglti-stage, fixed., branching
adaptive test designs, of which the simple pyramid is the basic example.

Another source of complexity is the multiplicity of scoring schemes
available for pyramidal tests. Figure 5 illustrates the progress of an
actual examinee through a 15-stage simple pyramidal test of verbal ability.
Below the diagram are the scores that would be assigned the examinee using
only a few of the scoring schemes that have been proposed. Each scheme has
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Noll
REPORT ON PYRAMIDAL TEST

SD HiMBERs 554911 DATE TESTEDI 73/04/09

STAGE
1 2 3 4 5..6 7 8 9 10 11 12 13 14 15

00

Ole OS

00 410 00

00
;12z J4-

eOss10/a. .11 5+

"
.41 00

e7. O. 0 OS
00 00 00 00

14" 0
I.
0

0
0 0 ., SO

00 00 00 00
0

Of 0 0 0
0 S
00 00 410

Of

1 2. a 4 5 6 7 8 9 10 II 12 13 14
STAGE

THERE VERE 11 CORRECT ANSI E S.

THESE HAD A MEAN DIFFICULTY OF .6313545

THERE VERE 15 ANSWERS IN TOTAL.

THESE HAD A MEAN DIFFICULTY OF *7515267

THE FINAL ITEM HAD A DIFFICULTY OF 1.0052000

THE DIFFICULTY OF THE (N4.1)ST ITEM IS 1.32960

FIGURE 5. The progress of a live examinee through a 15-stag
simple branching pyramidal adaptive test. " +"

indicates a correct response; "-" indicates an
incorrect response. Each row of dot corresponds
to a siigle difficulty level, with the most diffi-
cult level at tae top of the figure. pcoil.ea re-
sulting from 5 different scoring schemes are listed
below the figure.
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its merits and its demerits. Which is "best" remain$ an empirical
question whose answer may vary with the application of the ,..psest. One
pyramidal scoring technique uses the difficulty rank of the,final item
reached. In this 15-stage design there are only 15 unique score possible
under thaescheme. A variation of this uses the final item sco e (correct
vs. incorrect) information, which doublescthe number of ranks.° other
similar mghod assigns scores on the basis of the difficulty level of
the (n+1) item--the item that would be presented contingent on the
final item response on a 15-stage test, 16 unique scores are assignable
under this method. Other scoring schemes are based on weighted average
item difficultie-: for instance the average difficulty of all items
attempted; that of all items correct; or a weighted average of some sort.

Research on Fixed-branching Models

Despite the considerable variety of approaches to adaptive testing
based on fixed branching models, research to date has yielded consistent
enough results that a tentative conclusion can be drawn regarding the
utility of Ise approaches. Some of the early work in the field used
paper-and-pencil tests modified to permit multi-stage branching. The
earliest reported research was by Krathwohl and Huyser (1956), who found
a correlation of .78 between an 8-item branded test and a 60-item parent
test--suggesting that testing time could be markedly reduced with only
moderate loss of information. Later paper-and-pencil branched tests used
by Bayroff and others (1960), and by Wood (1969) failed to show an advantage
for the adaptive tests; but each of these studies had deficiencies which
limits the generalizability of the results (Weiss and'Betz, 197e). One
of these problems was the paper-and-pencil format, which required close
adherence to a complex set of instructions, possibly confounding the test
scores with component unrelated to the ability being measured.

Both BayrOff and Wood subsequently used computer administration of

similar tests, with more favorable results. Bayoff and Seeley (1967) reported
corrected correlations of .83 and .79 between two 8-stage branched tests and
much longer conventional tests drawn from the,same pool. Another,finding of
interest was a reduced intercorrelation between verbal and numerical tests.
Under paper-and-pencil administration these tests into:correlated .65, com-
puter administration reduced the correlation to .57, suggesting that method
variance was reduced under computer administration. Another notable result
was the disttibutiorinf numerical test scores. On the branched test, the
distribution of scores was skewed negatively--a large proportion of subjects'
scores fell into the high end of the distribution (N=102). Maximum scores
were obtained byOindividuals whose scores on the corresponding conventional
test spanned two standard deviations. This'may be due to a reduction of
some*error variance component by the adaptive administration.

Other studies of adaptive testing procedures have investigated the
chracteristics'of pyramidal models and their derivatives, using empirical
data, simulation, and theoretical analyses. In general their results show
a distinct advantage for the adaptive tests in terms of test length. The
better-designed branched tests correlatehfgher with parent tests than do
conventional tests of,*the same length. Hansen (1969) and Linn, Rock and
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Cleary (1969) found the adaptive tests to correlate higher with external
criteria, requiring as few as half the number of items as a conventional
test to achieve the same validity. In terms of the distributions of test
scores, multi-stage branched test scores, typically have yielded differently
shaped distributions than conventional tests, better approximating an

equidiscriminating rectangular distribution (Hansen, 1969), and more
sensitive to the distributions of underlying ability (Paterson, 1962).

Chief among the disadvantages of multi -stage branching tests is
their general requirement for very large item pools relative to the length
of the administered tests. A 10-stage simple pyramid, for example, requires
55 items; a 15-stage pyramid, 120 items. The requirement becomes prohibitive
as the test approaches rather moderate length.

One solution to this problem--only a partial solution at,that--was
put forth by Mussio (1972) using "retaining barriers" and "reflecting
barriers," which essentially amount to truncating the pyramid beyond
specified parameters of item difficulty. Mussio's ideas have other merits
mere relevant to measurement, but space does not permit developing these
here.

Variable Branching Multi-stage Strategies

All of the adaptive strategies discussed thus far share several charac-
teristics: a rigidly structured item pool; a fixed and unvarying branching
rule; a termination rule based (usually) on a specified and fixed number of
items administered. That combination makes it possible to administer tests
by an automaton - -a mechanical device--as well as by a computer. Contrasted
with these fixed-branching strategies are the multi-stage variable-branching
strategies, of which I shall discuss only one--a Bayesian strategy. Variable
branching methods, generally, are not adaptable to mechanical administration.

They require a poolcof items of known parameters, but. not a structured pool;
they use a variable branching rule to select the next item to be administered;
and they generally use some statistical criterion - - rather than the number of
items administered--as a termination rule.

Bayesian Models

Although variable-branching strategies may be non-Bayesian, a Bayesian
strategy proposed by Owen (1969, 1970) will serve as an example for our
purposes. This strategy, as well as others of the genre, is caller' Bayesian
by virtue of its reliance on Bayes' Theorem for estimating an examinee's
ability. More precisely, they calculate a posterior ability estimate at each
stage of testing, on the basis of a prior ability estimate and the examinee's
item response performance at^that stage.

Under the Owen model, as implemented in our testing at the Unversity
of Minnesota, nine variable entry points are -ed. Associated with each
entry point is ,., prior estimate of ability, and a variance of that estimate.
On the basis of thOse two pa-ameters, an item is selected for admini tration;
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that item is the one which Ill nInfri:e an expected posterior loss
function. The examinet's t,',p,,f'se is scored, and the posterior
ability estimate an,1 're :alculated. The posterior estimate
at stage 1 becomes the priel C,-;Cipdte at stage 2, and another item is
selected and administered., This procedure continues until the variance
of the posterior ability estimate konverges to some arbitrary small value.
At that point testing is terminated, An ability estimate has been obtained
which is accurate to some previousl"' specified degree.

figure 6 depicts thc Court' of tTo h"pethetical examinees through a
Bayesian adaptive test. estimates at each stage are represented
by the dot on the horizontl c.,:t.nut,m, The variance of each estimate is
represented 1)% the width el tk2 eorresponding distribution. Note that the
two examinees begin at dilferent points, therefore encounter different items,
and require different numbers of items for convergence to a final ability
estimate.

Figure 7 is a ecTr,puterf7c,1 report of an actual Bayesian test of verbal
ability administereC out -eseaz,h pro?ram. Successive stages are re-
presented wrtically. The firtt abilit". estimate and its standard
deviation .re represente:,! thy- ..pp,rmost dotted band; subsequent stages
follow in order beneath fte' (ir-t. the empirically obtained data represented
in Figure 7 provide an e%cellent ,lstration of the convergence process
resulting from this Bavesialin abilltv testing strategy.

Using a different procedure fer item selection, Novick (1969) developed
a Bayesian adaptive testieg baso cr on classical test theory. His
research findings led him fc thq. Bayesian procedures would be par-
ticularly useful foi test,' cif i i t 20 items. 'Wood (1971) used Owen's
Bayesian model in resetrc;f1 aLluded -mpirical testing as well as simu-
lation. his :intUngs corr,c,r,'ted 'ic-ick suggestion. Generally, the
Bayesian procedure occomplishc,: 8.=)" ?duction of the-error of estimate within
the first 20 items adLini,,t,2rcri, ,fampared with conventional testing, proce-
dures, the Bayesian rt,i,Ired 35: fewer items to achieve the same
effectiveness

A Maximum Likelihood Yo('el

Urry (1970) worke, wiC, a ti.,--Layeslan 7ulti-..stage ,,arirlhie branching
model, using monte rail lvdej involver; developing maximum
likelihood estimate 01 aDil,ty, the variance of those estimates,
following each test item Urry's comparison of adaptive and
conventional testing re '-illtPd it -lumber cif suggestions for adaptive test
design. Space limitations ,1 H, developing these ideas here. Suffice
It to say that under certalp o::,Tptions regarding test construction, his
results showed that a short lddptive test can yield higher validities than
a much longer peaked coro-,ntfor;71 Lost.. Under the most favorable conditions
the reduction in test lengt11 arplo,l,h(20 9K. The small body of research to
date on multi-stage variable b-nin(him: models for adaptive testing generally
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stage

A BAYESIAN STRATEGY

ability

FIGURE 6: llizigtammatic representation 3f a Dayesian adaptive
str.itemi. 'Iwo examinees' performances are repre-
sehtvd. Depicted by the location and relative
width of the distributions at each stage (1-5) is
th(. ik.du4 Lion of the variance of the ability
estimate al each stage.
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confirms that they promise significant :e:luction in test length, if
implemented, from that required by conventional tests.

Limitations.

There are some problems inherent in the Bayesian strategies; some of
these are common to the non-Bayesian strategies as well. The mathematics
of the ability estimation procedure is complex enough that convergence,
while it generally occurs within 20 items, may require considerably more
in a few cases. Rarely, convergence may not occur under certain models.
The same mathematical considerations require these procedures to be imple-
mented by computer, while the simpler fixed branching techniques lend
themselves to administration by less sophisticated devices. Another matter
is 'relevant 0 the state-of-the-art context in which this paper is presented.
Most of the research results available to date were based on theoretical
work or computer simulation studies. The minimal amount of empirical work
done limits confidence in the generality of those results. The solution to

, the shortage of empirical data is obvious; several empirical studies of a
Bayesian adaptive strategy are being conducted at Minnesota. 'Others are
needed.

The Stratified Adaptive Test

The two- state, flexilevel, and pyramidal adaptive models mentioned
earlier all are subject to errors of ability estimation caused by chance
responding. In general the resulting ability estimates will be irrecoverably
inflated or diminished in magnitude by chance correct or incorrect responses.
The Bayesian adaptive model, since it uses a statistical criterion rather
than the number of items as a termination rule, is not as subject to random-
influences. To a greater degree than the other procedures, its convergence
method permits recovery from errors of chance responding--whether it be
guessing or,a chance "miss."

The stratified adaptive test, developed by the present authors (Weiss,
1973), combines the simplicity of the fixed-branching models with the
flexibility of the variable-branching ones. The stratified adaptive test
is essentially a multi-stage fixed branching procedure in which branching
occurs not between a fixed structure of items but between difficulty levels,
and the termination rule is based on a statistical criterion.

Figure 8 illustrates the structure of a typical stratified test. This
one has five levels of difficulty, or strata. Level 1 is the easiest level,
and consists of a fixed number of items having approximately uniform difficulty
parameters. All the items at level 2 are more difficult than any item at
level 1; and so on up through level 5. The items within each level are
arranged in decreasing order of their discrimination indices. Ideally, each
level of the stratified' test Consists of a peaked test. The branching pro-
cedure, in essence, seeks to route an examinee to the peaked test whose
difficulty level is appropriate to his ability.
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AEPORT ON STRATIFIED TEST

ID NUMBER: 724176 DATE TESTED: 73/07/02

DIFF. LEVEL: 1 2 3 4 5 6 7 8 9

10 :
11-

12
13+

14+

PROP.CORRI 1.00 .71 .20

FIGURE 9. The relatively consistent performance of a live
examinee on a stratified adaptive test of word
knowledge. "+" indicates a correct response;
"-" indicates an incorrect response. Stage
number precedes the item response. The ability
level appropriate to this examinee (Level 6) was
identified in 14 stages.
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REPORT ON STRATIFIED TEST

/D NUNDERt 882897 DATE TESTED, 73/07/02

DIFF LEVELS 1 2 3 4 5 6 7 8 9

1+

,3.
4+

9+ --**".....,......

10+
--"--....

a

.

111.**---"142.II< 4,

14.

5-
16+,....,

17+

. a

.

18
. .1 9 -r- a

. ,20
21+"

.

23+

4.25
2;".

27+,
----

,

28+
294.,,, .

3?:.......,JI. .

. 2

334"----20

41<: -----s346+1 341. ..,,.....

__...37.

38+(.7.....

39..)
"

.40+
r-

PROP.CORRi 1.00 .60 .67 .54 .20 0.00

r. ( r I Ft E 10, An empirilly ohserled inconsistent performance
on .1 itt,itified .td,iptive tPst or word know edge.

st,iges weie required to identify the ability
level appiopriate to this examinee: (See Figure 9
for mednIng.5 of the symbols used.)
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As presently conceived, the stratified test uses variable entry levels.
Prior knowledge about the examinee--or perhaps hii self-report--determines
the difficulty level of the first item presented. From that point any one
of a number of branching rules takes over. For example, a correct response
may route the testee to a more difficult level; an incorrect response-to an
easier level. At each level, the examinee is administered the most dis-
criminating item not yet attempted at that level. Under the present strategy,
testing terminates when an examinee is responding with only chance success
at any level, and he is assigned a score commensurate with the highest level
at which he was responding correctly at a rate greater than chance.

Figures 9 and 10 illustrate the progress of two individuals through a
9-level stratified verbal test. The branching strategy is easy to see here,
and the difference in test length illustrates one important characteristic
of the approach. The first examinee was quite consistent in his performance,
and was classified as to level within 14 items. The second examinee, less
consistent, took 41 items before being classified. This latter performance,
although atypical, points up the flexibility of the method.

So far I have covered the five basic categories of adaptive testing
strategies, and mentioned some of the research findings pertinent to them.
To do this in the limited space available, much detail was' necessarily omitted.
A quite thorough review of the literature-on adaptive testing has been pre-
pared as a technical report by Weiss and Betz (1973). That document fills
in a considerable proporcion of the detail missing here, and contains numerous
references in addition to those I have cited.

Minnesota Computerized Ability Testing Research

Mentioned earlier was the paucity of empirical research results°in the
literature of computerized adaptive testing. One empirical research effort,
sponsored by the Office of Naval Research, is in progress at the University
of Minnesota. The purpose of the research is to investigate the relative
utility of adaptive testing verlus conventional testing, and to determine
the relative merits of various operationalizations of adaptive testing, in-
cluding the five adaptive strategies discussed.

The work is being conducted using verbal and numerical ability test
items administered at CRT (cathode ray tube) terminals to a C,Introl Data
Corporation 6400 time-shared computer system. The two different ability
dimensions were selected in order to investigate validity generalizability
across content areas (a secondary objective of the research project), as
well as any differences in psychometric characteristics between multiple-
choice (the verbal items) and free-response (the numerical items) formats.

On the basis of preliminary norming studies, traditional item parameters
as well as normal ogive model item characteristic curve parameters have been
obtained for 605 vocabulary items and 200 number series items. Currently,
both linear and adpative tests have been constructed from the vocabulary
item pool, while the numerical pool is still being nomad and expanded.
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FIGVRE 11:

retest

A data collection plan for intercomparisons of
six computer-administered testing strategies.
DArk circle, denote that data have been collected
for the' compar]son indicated. See text foi detailed
explanation.
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The basic design of the adaptive strategy comparisons is illustrated
in Figure 11. Each subdiagonal cell represents an intertest correlation;
the diagonal entries represent test-retest correlations: At present only
one of these correlations is available for reporting, although data have been
collected for each comparison whose cell in the figure contains a darkened
circle. In two cases, separate data have been obtained for 2 distinct
examinee groups: college students and high school students. It is hoped
that we shall be able to replicate allthese comparisons in at least two
populations differing as to average level of ability.

The diagonal elements of Figure 11 are test-retest stability studies,
since temporal stability is an important practical criterion for the evalua-
tion of alternative, testing strategies. To date, short-term (approximately
5-week) test-retest stability data are available for each of the testing
strategies shown in Figure 11.

Another aspect of the same research involves computer simulation of
adaptive testing. Using monte curio techniques to vary item parameters
(difficulty, discrimination) and people parameters (shape of the ability
distribution and its range) we hope to find answers to a number of questions
relevant to adaptive testing, which at present remain unanswered. Among
these are questions regarding the effects on adaptive test characteristics
of varying the characteristics of the item pool--numbers of items, range
and distribution of item parameters, etc. Another problem to which simulation
studies should provide a tentative answer is that of the effects of guessing
on the utility of adaptive testing. Derogation of test effectiveness by
random guessing may require that more sophisticated testing 'Models be employed.
On the other hand, negligible effects due to guessing might effect reduction
of the cost of adaptive testing by permitting the use of relatively simple
models.

The scoring problem also lends itself to investigation by computer
simulation, The variety of scoring schemes available for each of the
adaptive procedures is at present a source of some puzzlement,, Simulation
research should clarify the matter of what scoring techniques are advantageous
for each adaptive strategy under specifiable conditions.

I have mentioned only a few of the questions to which simulation studies
should provide answers; other such questions undoubtedly will arise in the
reader's mind. It is important to remember that the generality of those
answers is limited by the assumptions under which the simulations are con-
ducted. Our inteDO.on is to generate tentative answers to a number of per-
tinent questions, then to subject those results to empirical verification.

In keeping with that intention, we have proposed a continuation of the
present research, again under ONR sponsorship. In the Liort run, that pro-
posal includes 1) continued data collection in the college population, in
order to complete the inter-strategy comparisons outlined in Figure 11:
2) replication of the present research design in an examinee population
differing in central tendency and variability from the college group (this
has already been begun, using high school students); and 3) development of
improved variations on the basic adaptive strategies discussed in this paper.
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In the longer run, we have proposed a large Scale validity study,
testing several thousand Navy recruits. This research would involvenorming
the two item pools on samples drawn from the recruit population, followed by
real data simulations, using the norming study data to select the most pro-
mising adaptive strategies. The best strategies would be employed in live
qomputer-administered testing of recruits, whose graded performance in train-
ing and operational settings subsequent to recruit training would serve as
the validity criterion.

4 Concluding Remarks
, .

The stated aim of the.symposium included assessment of the state of the
art of Occupational Research, with an eye toward the planning of future pro-
grams. This paper has proposed computerized adaptive testing as a potential
involvement in the measurement of occupationally-related abilities, one which

shows promise of more accurate, and potentially more valid, measurement in less
tine than present group-standardized tests. Substantial gains in the amount
of occupationally-relevant information obtainable per unit of time certainly
would appear beneficial to*decision-Makere within the organizations concerned.
Gains in the accuracy of ability measurement, especially if achieved by
reducing the effects of irrelevant variables on test performance, would appear
beneficial to the interests of the individuals concerned. Reports of past
research in the area of adaptive testing suggest that both kinds of gains can
be expected, given well-constructed te 3. Very fPw such tests exist today.
What is called for is a continuing program of theoretical consideration of
the kotential of computerized adaptive testing, in conjunction with compre-
hensive empirical investigation of practical problems and practical utility.
Such a program, with particul r ,mphasis on empirical aspects, I would suggest
to the members of this sympoc* as an important direction for research and
devel-pment through the rema-aaer of this decade.
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PROBLEMS ANDTROSPECTS IN TEE

/ ASSESSMENT OF NONCOGNITIVE/TRAITS

P. M. Bentler

An o elming emphasis has been placed on the ineisurement of cognitive
or intellective t in the educational arena, in industry, and in the armed
services. The use of in active measures for assessment, prediction,
selection, and classification purposes is coming wider ever-increasing attack

cal level that intellective traits--even genera- tegence--account for

for a number pf reasons. Most obvious , t has become clear at tge empiri-
cal

only relatively small proportions of variance in the 'VaTiety of tasks that
confront people in their everyday lives. At the theoretical-anciempirizal
levels, in spite of Guilford's (1967) exhaustive an4 comprehensive
dimensional system for classifying intellective attributes, our understandi
and differential measurement of the variety of cognitive attributes has not 's

proceeded very far. Lack of empirical validity and theoretical understanding,
combined with the behaviotistic movement in psychology which emphasizes.
the highly specific nature of most behaviors, calls into question even the
ultimate possibili_y of predicting a variety of behaviors from only a few
cognitive constructs. Finally; the Civil Rights Act of 1964 and the later
Equal Employment Opportunity Act of 1972 require modification of typical
testing practices to become more specitic in matching the person to the job,
rather than measuring the person in the abstract (Fincher, 1973). The
removal of bias to make tests applicable to minority populations has become
a major goal, often accompanied by an anti-intelligence testing movement well
known to most of you.

The most consistent emphasis on measurement of intellectual competence
has probably come from the educational institution. There are signs that
even this institution is shifting its orientation to some extent. For example,
the conservative College Entrance Examination Board (1970) has suggested that
a wider-sampling of talents be assessed for college entrance and reported to
colleges for revised bases of decision making. There is a consensus that
such talents should include real-life relevant variables, such as attitudes,
interests, personality and values, and McClelland (1973) has suggested that
the following competencies, at the very least, ought to be included in the
assessment batteries of testing services: communication skills, patience,
moderate goal setting, and ego development. The recent Jencks et al. (1972)
report also suggested that non-cognitive attributes may play a larger role
than cognitive skills in determining economic success or failure, and suggests
that these traits may contribute far more than cognitive skills to the quality
of human life and human happiness. Similar movements are being felt in
industry and the armed forces, but, as ever, crucial problems remain.

I would like to outline what I consider to be some major, current
problems facing researchers and test specialists in this area, and indicate
what direction we might move, in order to generate more useful measures.
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1. An overview of the literature on non-cognitive trait measurement
reveals a distinct.absence of agreement regarding either the empirical
structure of. the domain of non-intellective trait measurement, or even a
theoretical consensus regarding the fundamental attributes that require
measurement. A perusal of the Seventh Mental Measurements Yearbook (Buas,
1972) indicates how most of the well-known traditional tests in the perton-
ality, values, attitudes, and interests domain fall far short in the measure-
ment as well as theoretical sense. Typically, these instruments measure
only a few dimensions, or they measure ipsatively; or they require an
advanced reading comprehension, or the structure of the instrument is quite
unclear. In the personality domain, for example, the Minnesota Multiphasic
Personality Inventory, the Edwards Personal Preference Schedule, the
Guilford Zimmerman Temperment Survey, the Catell 16 -PF, the Edwards Person-
ality Inventory, and otters have come under severe attack bya number of
workers. For example, the highly elaborate conceptual framework underlying
Catell's test has-recently been shown to be inadequate in two monumental
studies (Sells, Demaree, and Will, 1970; 1971). Although more recent
instruments, such as Jackson's Personality Research Form and Comrey's
Personality Scales are at least reliable and multidimensional, it still
remains true that the constructs assessed by these and other newer measure -
nt instruments are far from universally accepted. There does not exist

a co anus regarding the nature of important personality variables. I

would hope the next decade can clarify the nature of underlying attributes,
but I am only caut optimistic about thisoprospect. If there is to be
consensus, I expect it to out o the peer methods of measuring person-
ality, as stemming from the work o ske, Tupes and Christal, Borgatta,
and Warren Norman (1969). As a result o theLwork by these persons there
seems to be a consensus at the very least regar he attributes extra-
version, agreeableness, dependability, and emotional st t . 'Unfortunately
these broad dispositions have' not yet been adequately dissected-int. components.

;

2. The measuremnt of Limn. ariables redundant with previously

w
measured variables, rather than a c ncentration on major behavioral attributes,
continues to be an unfortunate foc of current work. The field is replete
with hundreds of measures having little or no implication for important
criterion behaviors. Yet, it is becoming clear from work in other areas
that significant non-intellective traits do exist and have important predictive
validity. For example, Robins (1972) found that school dropout, heroin use,
divorce, jail, and alcohol problems were intercorrelated events in a sample
of 223 young urban-born and urban-reared black men. Similarly, Roff and Sells
(1968) show in a sample of thousands of youngsters, that boys who are rejected
by their peers tend to become delinquent on followup. It is unlikely that
these events are solely the result of the operation of intellective variables,
as some literature might have one believe. Intellective and noncognitive
variables can be remarkably interrelated. An important study by Roff, Sells
and Golden (1972) demonstrated a consistent difference of about 15 to 20 IQ
points between children liked most and children liked least by their peers,
in a sample of 2,800 children. While it is, indeed, possible that smarter
children become liked more, social learning theory would also predict that
children who are liked more become smarter -- through the mechanism of greater
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positive reinforcement for learning in
the intellectual variables alone would
that the next decade can be fruitfully
variables in the noncognitive areas of

a school environffient. To focus on
surely be a mistake. I would hope
used to delineate important behavioral
interest to this conference.

3. Lack of multitrait multimethod validity for existing instruments
probably remains the major stumbling block in non-cognitive trait measurement.
Mischel (1968) reviewed the sad predictive validity of personality measures,
and Abelson (1973) similarly summarized the poor predictive performance cif
attitude measures in predicting significant behavioral events. The more
general criticism can be made of all measures in the non-intellective trait
area, whether they be values, interests, personality, or attitudes, that
the measures possess litele-inthe way of convergent validity, but perhaps
equally important, they possess-little- discrtminantvalidity.,-Ofter little
more than the three dimensions of semantic space are being measured by per-
sonality scales. Not even the recently discovered seven semantic dialension8,
are assessed (Bentler & Lavoie, 1972a). Although Campbell and Fiske (1959)
made clear that any set ofmultiple measures required at least a partial
demonstration of convergent and discriminant validity, it is surprising that
a decade-and-a-half after publication of this classic article not a single
multivariate test exists that has even published one multitrait multimethod
matrix. I do know about one case in which such a matrix existed, but the
author did not publish the entire matrix. Instead he simply listed'the
part of the matrix--the convergent validities--that was flattering to his
test. I would hope that the next decade yields at least a few instances of

' Campbell-Fiske validation. Ideally, of course, such attempts would demonstrate
the successful measurement of important constructs; but I would even be encour-
aged ty the publication of unsuccessful validational attempts in this area. I

suspect that very little progress will be made toward developing measures of
important non-cognitive traits until method-free instruments or techniques
of validation are developed. I think a reliance on self-report statements
alone, as is all too typically done, is a foolhardy procedure. I have been

devoting a substantial portion of my time to developing 28 trait measures
possessing peer-self validities, with a surprising amount of success.

4. Perhaps the largest class of non-cognitive trait measures are

se ort in nature--and self-report is fakeable. The fourth major problem

I see liesin-the lack of availability of maximum performance measures.
These would be retatively_unfakeable. As Wallace (1966), McClelland (1973)
and others have emphasized;----it_ is important to devise measures in which the

subject is made aware of the attr being measured, and is asked to

maximize his performance. Such procedures standardly used in simulation

tests as well as in intelligence tests. Implementing maximum performance

measurement will require the development of behavioral tests monstrating

the requisite validities. I would hope in the next decade we sta o work

on these tasks. I suspect that the major impetus for this work will come
from the necessity of devising job-sampled instruments which typically serve -----

as criteria rather than predictor variables.
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5. It is well nown that inadequate measures exist for minority group

members. This fifth problem requires; at the very least, obtaining norms,
reliabilities, and validities that have relevance to special, but important
and previously unmeasured, target pupulations. For example, women are surely

going to enter nontraditional occupations. Not only is the surmounting of
this problem an ethical requirement for those who work in the field, but it has
become a legal requirement as well. The courts Will no longer accept irrele-

vant measures. In the long run, this means that tests will have to be devised
with these special populations in mind. Perhaps new testing formats will

have to be devised, such as my awn non-verbal semantic differential (Bentler
6.1,aVoie, 1972b). It will provide a challenging task to devise assessment
procedures that do not yield a double standard or bias when applied in practice.
Yet, devising such measures is a legally required task for the future.

6. It is quite appropriate that an institution aim to maximize its
objectives, and in the past there has been a major emphasis on the utility
of testing for institutional purposes (Wiggins, 1973). I think this emphasis
represents the sixth problem, since as the culture-Changes to value diversity
and individual growth, we will have to adopt a strategy that not only maximizes
institutional utility, but maximizes the utility of testing for an individual

as well. Tests must generate consequences helpful to an individual's longr,
range goals as well as decisions assisting the functioning of an ongoing

institution. The law has at least recognized that-testing cannot unfairly
harm an individual, by being biased against him without legitimate grounds,
but I suspect that the law will,not provide the necessary emphasis towards
the growth of the individual. However,.I do believe that as large institutions
recognize their role in fostering individual creativity, growth and adaptation,
the trend toward assistance in such growth will continue.

7. It is not hard to explain haw large institutions in times of an
expanding population have relied heavily on tests to assist their selection

of candidates. Selection of volunteers for the armed services rc.)resents

one such example. While selection will continue to be an importart focus
of testing practices, the nature of selection will have to change, and
classification will become more relevant. This is the seventh problem area.
As mentioned several times, selection procedures will have to be based upon
demonstrated validity, or else the law will refuse to recognize their accept-

ability. This legal requirement will put great strain on the development of
effective criterion measures, since most predictors are not much better than

the criteria they can hope to be related to. But the selection process will,

in my estimation, give way to a greater emphasis on classifying existing
individuals into multiple posit1ons of optimal benefit both to the individual'

and institution. If there are deficiencies in an individual's qualification
for a particular job, I suspect that training programs will aim to modify

these. Training will replace -election. 'The selection ratio will also no
doubt change, and as the pressures converge on institutions to accept most
anyone, classifidation procedures that match people and appropriate job

categories--being of benefit both to the institution and the individual- -

will become of greater value.
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8. A problem closely related to implementing useful classification
2rocedures lies in the development of reliable and replicable methodology
for classifying people (Rulon, Tiedeman, Tatsuska, Langmuir, 1967). Trait
psychology has generated such avid adherents that the typologists have
been relegated to the wayside. Only recently are tools for generating
typologies involving clustering procedures being seriously investigated,
and the hypothesis of multivariate normal distributions of traits is'slowly
being subjected to more careful scrutiny. The success of training programs,
experimental manipulations, and the like surely hing on the nature of the
people being included. I suspect that the problem of developing typologies
of people will be taken more seriously in the next decade, particularly as
better measures of socially significant variables become available.

9. Implicit in most of my previously identified problems lies a series
of methodological, psychometric, aid statistical problems that require ,

solution. Thus, the ninth problem area involves the lack of adequate analytic
techniques to be used in generating meaningful analyses for the content problems
of interest to us. In spite of the progress made in the development of
multivariate nettods over the past decade, numerous problems remain. For
example, clustering techniques that for the first time ate-being seriously
investigated, still require too many subjective decisions in their use.
Although factor analytic methods have become more sophisticated recently
in the development of scale-free methodologies, restricted factor solutions,
and target rotation procedures, nonetheless they cannot yet cope with the
old problem of Heywood cases, Gramain residual matrices, the measurement of
mean change, and analysis of very large matrices such as 600 variable, 30
factor problems. The linear model is unduly restrictive, particularly in
the typical binary data case. More general models, such as those involving
monotonic relationships rather than linear relation_f, deserve further study

and deve ment. Some of my own work-hasrecently been directed to these
areas (Bent r, 1970, 1972a, 1972b, 1973). Multivariate analysis of variance

methodologies also require implementation and distribution. And of course,
there are nume ous important developments that have potential bearing on
this area, suc as the work on path analysis, generalitability theory,
functional measurement, etcetera. i suspect these technical:difficulties can
be solved more easily than the conceptual problems more particular to per-
sonality assessment as a science.

10. Finally, the tenth problem that I see lies in the confrontation
between the increasing demands made upon institutions for generating optimal
decisions in this area, while these institutions are at the same time faced
with declining research funds to enable them to generate solutions and study
various alternative procedures for solving these problems. For this contra-

diction, I have no long-range prediction. I can only hope that things get

better again%

A I might say a few concluding words highly specific to a project in
non-cognitive trait measurement that I understand is being conducted for

the Navy. I am not entirely optimistic about the eventual success of
that enterprise. The problems involved are too many; and I am riot convinced
that adequate precautions have been taken to meet some of the general
criticisms of work in this area such as I have presented above. As I under-

stand it, the test items are very traditional single-stimulus true-false
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response type, likely t ld strong method faptors; the wording is lengthy
and not app-ropriate r poor readers, so that auditory presentation formats
become necessary; t e techniques of scale construction 7epresent inappro-
priate linear fa.:to models using blind rotation procedures; analyses,are
based on partial data; and a one-shut scaleconstruction strategy is empha-
sized. Althotigh experts in the field have framed the overall approach, I
cannot be optimistic about the product of such procedures, given the results
that other workers have achieved using similar approaches.
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